N’S 


The Leader in Test Preparation 

















TH CULTIV = 


Sheron Weiner Green, ALA. aod Wa A Wor, Ph DO 


E Fuh vodated to rete the MEW GAE 


E Comocherisieo tuteect roicw r Vorbo 
(fu Mitte rie ar ix Whe pi MHE 


ks 
ee a ee 


BS tventerd you need to know about tho new 


E + 


Renee and mutena Guaettion fyi 





LB 


Soke Shots of the computor milé lött wou will 


i i i | rv j TE Të et Dei 


mm Bu as ~ E ee | 5i file Pi E lö Pagi ol ti Cc TRA CH r a 
Quito types a ha 


= Capyriaht 2011. 2009. 2007. 2005. 2003. 2000, 1999, 1997, 


199.4 1992. 1990, 1988. 1985, 1982. 1981, 1979, 1977, 1973 
by Barron's Educational Series. Inc. 


All ngnts reserved. o 
No part of this publication may be reproduced or distributed in 
any form or by any means without the written permission 


of the copyright owner. 


Ali inquires should be addressed to: 
Barron's Educational Series, Inc. 
250 Wireless Boulevard 

Hauppauge, New York 11788 
www.barronseduc.com 


Library of Congress Catalog Card Number: 2011010753 
ISBN: 978-0-7641-4616-9 (Book) 


ISBN: 978-1-4380-7078-0 (Book/CD-ROM Package) 


PRINTED IN THE UNITED STATES OF AMERICA 
987654321 


VR) 
FSC 


you can fing ANEIS books in pdf ETS revised GRE, Kaplan, Barron's, Princeton here: 
forests and other contralledsoures® = Ht ://gre-download.blogspot.com 
Cert no. SW-COC-002507 


wwew.fscorg 


Contents 


Acknowledgments 


Preface vii 


Timetable for a Typical Computer-Based 


Graduate Record Examination IX 


PART 1: Introduction/Diagnostic Test 





* 


Ne 
Fa 

É, at 
HES; 

P ES 
eRe 


What You Need to Know 
About the GRE 3 


An Overview of the Computer-Based GRE 
General Test 3 


Commonly Asked Questions About the 


Computer-Based GRE 4 
GRE Test Format 6 
Verbal Reasoning 6 
Quantitative Ability 9 
Analytical Writing 14 


Test-Taking Tactics for the 
Computer-Based GRE 17 


Helpful Hints 20 
A Guided Tour of the Computer-Based GRE 21 
A Diagnostic Test 25 
Simulate Test Conditions 25 
Test 29 
Answer Key 44 
Answer Explanations 45 


PART 2: Verbal Ability: 
Tactics, Review, and Practice 


sentence Completion 
Questions 

Testing ‘Tactics 

Practice Exercises 


Answer Key 


Reading Comprehension 
Questions 


Testing Tactics 
Practice Exercises 


Answer Ke y 


PART 3: Analytical Writing: 
Tactics, Strategies, and Practice 


Introduction to Part 3 


pe “a 2 s bal 

-« Analytical Writing 

Scoring Guidelines 

Essay Writing: The 5-Step Approach 

How to Handle the Argument-Analysis ‘Task 
Testing ‘Tactics 


Practice Exercises 


PART 4: Quantitative Ability: Tactics, 
Strategies, Practice and Review 


Introduction to Part 4 


nay 
R sg 
Me eM. n 
EPan ES 
T REREN e, 
on a 


General Math Strategies 


Testing Tactics 
Practice Exercises 
Answer Key 


Answer Explanations 


[O5 


|09 


13 


147 


150 
163 
OS 


165 


iv New GRE 





Discrete Quantitative 


Mathematics Review 227 Acknowledg ments 


Questions 1 69 Arithmetic 227 
‘Testing Tactics 170 gebra —__ = j§ wae ==. ==. <n 
Practice Exercises 181 Geometry 347 
Answer Key 183 
Answer Explanations 183 
PART 5: Model Tests 





B Kieg 





ie Quantitative Comparison an _ he authors gratefully acknowledge the following f issi A 
a p ‘© Model Tests 441 an a i : g owing for permission to reprint read- 
Questions 187 Fa g passages in the book or on the CD. 
Testing Tactics 189 Model Test 1 445 
eh ee o sek 469 Book Passages 
ractice Exercises 
Esala 207 Answer Explanations 470 Page 34: From Classic Authors of the Gilded Age by Darrel Abel. Copyright © 1963 
Answer onis 507 by Barron’s Educational Series. 
Model Test 2 487 Page 37. FẸ F TEE. T, J 
gE oti : Excerpt from pp. ~l trom Lhe Indian in America (New Ameri 
ee i Answer Key SHI , , , rca ew American 
eL Data Interpretation AET D Nation Series) by Wilcomb E. Washburn. Copyright © 1975 by Wilcomb E. 
Questions 213 Washburn. Reprinted with permission of HarperCollins Publishers. 
Tai ase 314 Page 38: From the National Biological Information Infrastructure. 
a ee ni Page 107: From “So Many Female Rivals” by Christine Froula, The New York Times 
ee 223 Book Review, February 7, 1988. 
Answer Explanations 223 . “ALS 
planat Page 108: Ladislas Segy, “African Sculpture Speaks,” Dover Publications, New York, 


1958. By permission of Helena Segy. 


Page 450: John Hope Franklin, From Slavery to Freedom: A History of Negro 
Americans, Alfred A. Knopf, Inc., 1947. 


Page 454: Showalter, Elaine; A Literature of Their Own. © 1977 Princeton University 
Press, 2005 renewed PUP, 1999 exp. Paperback edition. Reprinted with permission of 


Princeton University Press. 


Page 462: From Black Leaders of the Twentieth Century. Copyright 1982 by the 
Board of Trustees of the University of Illinois. Used with permission of the 
University of Illinois Press. 


Page 492: From [Van Ghent] English Novel, Form and Function 1E. Copyright © 
1953. Heinle/Arts & Sciences, a part of Cengage Learning, Inc. Reproduced by per- 
Mission. www.cengage.com/permissions 


Page 495: From Vol. 15 of Americas, Copyright © 1963 by the Organization of 
American States. 


Page 502: From Literary Women: The Great Writers by Ellen Moers. Copyright © 
1976, 1977 by Ellen Moers. Used by permission of Doubleday, a division of Bantam 
Doubleday Dell Publishing Group Inc. 


‘ee 305: From Eyes on the Prize: Civil Rights Years, edited by Clayborne Carson et 
- Copyright © 1987 by Penguin Books. Blackside, Inc. 1991, with permission. 


vi 


New GRE 


CD Passages 

From Black History and the Historical Profession, 1915—1980. Copyright 1986, by the 
Board of Trustees of the University of Illinois. Used with permission of the author 
and the University of Illinois Press. 

From India and Democracy by Sir George Schuster and Guy Wint, p. 10. Copyright 
© 1941 by Macmillan and Co. 

From “James Lind and the Cure of Scurvy” by R. E. Hughes, courtesy of the 
National Center for Biotechnology Information. 

From Rodents: Their Lives and Habits by Peter W. Hanney, pp. 103-4. Copyright © 
1975 by Taplinger Publishing Company. 

From The Madwoman in the Attic by Sandra M. Gilbert and Susan Gubar, © 1979 
by Yale University Press, publisher. 

From “What Are Greenhouse Gases?” by the U.S. Energy Information 
Administration. 





Preface 






a prospective graduate student concerned with professional advancement, 
“you know the importance of using good tools and drawing on solid research. 
In this Nineteenth Edition of Barrons GRE, we offer you both. 

This revision contains the fruits of our close study of the major changes effective 
August 1, 2011, to the GRE General Test announced by the Educational Testing 
Service (ETS). We have scrutinized hundreds of actual GRE questions, traced 
dozens of GRE reading passages to their sources, analyzed subsets of questions by 
order of difficulty and question type. We have gone through all the topics in the new 
analytical writing section, categorizing the actual issues you will encounter on your 
test and analyzing the argument passages, pinpointing their logical flaws. In the 
process, we have come up with the following features, which should make this 
Nineteenth Edition particularly helpful to you: 


Typical GRE Questions Analyzed 


The Nineteenth Edition takes you step by step through more than 1,000 practice 
verbal and mathematical questions that simulate actual GRE questions, showing you 
how to solve them and how to avoid going wrong. 


Testing Tactics 


The Nineteenth Edition provides you with dozens of proven, highlighted testing 
tactics that will help you attack the different types of questions on the GRE. 


Comprehensive Mathematics Review 


The Nineteenth Edition presents you with extensive mathematical review of all the 
topics that you need to know. This is especially valuable for college students and 
adults who haven't taken math since high school. 


GRE-Modeled Tests 


The Nineteenth Edition offers you a Diagnostic Test geared to the current GRE, a 
test that will enable you to pinpoint your areas of weakness right away and concen- 
trate your review on subjects in which you need the most work, plus two Model Tests, 
all with answers completely explained, that in format, difficulty, and content echo 
today’s GRE. Two additional tests are on the accompanying CD-ROM (optional). 


viii 


New GRE 


Computer GRE Update 


The Nineteenth Edition introduces you to the latest version of the computer-based 
GRE—and, along with the accompanying CD-ROM (optional), explains everything 
you need to know about how to take the computerized GRE. 


Analytical Writing Update 


The Nineteenth Edition also provides you with an introduction to the GRE analyt- 
ical writing section, familiarizing you with the range of topics covered and giving 
you helpful hints on how to write clear, cogent essays in no time at all. 

This Nineteenth Edition once more upgrades what has long been a standard text. 
It reflects the contributions of numerous teachers, editors, and coaches, and the ded- 
ication of the staff at Barron’s. It also reflects the forensic and rhetorical skills of Lexy 
Green, Director of Debate at the College Preparatory School, to whom we owe spe- 
cial thanks. We, the authors, are indebted to all these individuals for their ongoing 
efforts to make this book America’s outstanding GRE study guide. 





Preface 


Timetable for a Typical Computer-Based 
Graduate Record Examination 


Total Time: 4 hours 


Time Allowed Description 





1 60 minutes 


Analytical Writing 
Essay 1: Giving one’s perspective on an issue 
Essay 2: Analyzing an argument 


(30 minutes each) 


1-minute break 


| 


1-minute break 








Verbal Ability 
6 text completion questions 

5 sentence equivalence questions 

9 reading comprehension questions 
















3 35 minutes Quantitative Ability 
8 quantitative comparison questions 
9 discrete quantitative questions 


3 data interpretation questions 










10-minute break 


| 


1-minute break 


5 35 minutes 









Verbal Ability 
6 text completion questions 

5 sentence equivalence questions 
9 reading comprehension questions 


















Quantitative Ability 
7 quantitative comparison questions 
10 discrete quantitative questions 
3 data interpretation questions 


30 or 35 minutes Experimental Section 
a third verbal or quantitative section 


NOTE: Sections 2 through 6 can come in any order—for example, Section 2 could be a 
Quantitative Ability section and the Experimental Section could be any section except Section 1. 
Although the Experimental Section will not count in your score, it will look identical to one of the 
other sections—you won't know which section it is, so you must do your best on every section 
of the test. 
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What You Need to Know = 
About the GRE 








AN OVERVIEW OF THE COMPUTER-BASED GRE 
GENERAL TEST 


he GRE General Test is an examination designed by the Educational 

a Testing Service (ETS) to measure the verbal, quantitative, and analytical 
writing skills you have developed in the course of your academic career. High 
GRE scores strongly correlate with the probability of success in graduate school: 
the higher you score, the more likely you are to complete your graduate degree. 
For this reason, many graduate and professional schools require applicants to 
take the GRE General Test, a test now given only on computer. (They may also 
require you to take a GRE Subject Test in your particular field. Subject Tests 
currently are available in 14 fields.) 

The computer-based GRE General Test you take will have five or six sections. 
There will always be 





° one Analytical Writing section composed of two 30-minute tasks (60 minutes) 
* two 20-question Verbal Ability sections (30 minutes each) 
° two 20-question Quantitative Ability sections (35 minutes each) 


In addition, there may be 


* an unidentified Experimental Section, which would be a third verbal or 
quantitative section 


Occasionally, there may be 


° an identified optional research section (but zot if there is an Experimental 
Section) | 


The verbal section measures your ability to use words as tools in reasoning; you are 
tested not only on the extent of your vocabulary but on your ability to discern the rela- 
tionships that exist both within written passages and among individual groups of 
words. The quantitative section measures your ability to use and reason with numbers 
and mathematical concepts; you are tested not on advanced mathematical theory but 
On general concepts expected to be part of everyone's academic background. The 
mathematics covered should be familiar to most students who took at least two years 
of math in a high school in the United States. The writing section measures your abil- 


| ity to make rational assessments about unfamiliar, fictitious relationships and to logi- 
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COMMONLY ASKED QUESTIONS ABOUT 
THE COMPUTER-BASED GRE 


How Does the GRE Differ from Other Tests? 


Most tests college students take are straightforward achievement tests. They attempt 
to find out how much you have learned, usually in a specific subject, and how well 
you can apply that information. Without emphasizing memorized data, the GRE 
General Test attempts to measure verbal, quantitative, and analytical writing skills 
that you have acquired over the years both in and out of school. 

Although the ETS claims that the GRE General Test measures skills that you have 
developed over a long period, even a brief period of intensive study can make a great 
difference in your eventual GRE scores. By thoroughly familiarizing yourself with 
the process of computer-based testing, the GRE test format, and the various ques- 
tion types, you can enhance your chances of doing well on the test and of being 
accepted by the graduate school of your choice. 


What Is It Like to Take a Computer-Based GRE? 


If you purchased the version of this book that comes with a CD-ROM, then by 
using that CD, you can familiarize yourself with the icons that appear on the screen, 
Practice navigating around the screen, and take two Model Tests, either in practice 
mode or test-taking mode. Whether or not your version of the book came with the 
optional CD-ROM, you can go to the ETS’ official GRE website— 
www.ets.org/GRE/—and download their free POWERPREP® JI software, which 
includes a test preview tool and a practice test. 

When you actually take the GRE, you sit in a carrel in a computer lab or testing 
eo facing a computer screen. You may be alone in the room, or other test-takers 
may be taking tests in nearby carrels. With your mouse, you click on an icon to start 
= a The first section of the test is the Analytical Writing section, and you will 

ave 60 minutes i i iti 
rA utes in which to complete the two writing tasks. When you have fin- 
fy e ~~ section, you will have a one-minute break to take a few deep 
reatns and get r i i i 
PR g ready oa the next four or five sections, each of which will consist of 
ee ae 
at : ie verbal or quantitative questions. When the break is over, the first 
s! n Section 2 appears on the screen. You answer it, clicking on the oval next 
chal answer choice, and then, ready to move on, you click on the box marked 
. A new qu i 
he question appears on screen, and you go through the process again. Be 
“ae answer every question. Because there is no penalty for an incorrect answer on 
the GRE General Test, when you don’t know an 
guess by climinating chet : answer, try to make an educated 
Clearly incorrect choices; if you can’t elimi i 
: | ant eliminate any choices 
make a wild guess, and move on j 
At the end of th i 
le secon i i 
TE S d section, you are given another one-minute break. After 
shing the third section, you h i 
> you have a ten-minute break. There will be two more 


one-minute breaks—after the fourth and fifth sections, 
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Why Do Some People Call the 
Computer-Based General Test a CAT? 


CAT stands for Computer-Adaptive Test. What does this mean? It means that the 
test adapts to your skill level: it is customized. 

What happens is that after you complete the first quantitative or verbal section, the 
computer program assesses your performance and adjusts the difficulty level of 
the questions you will have to answer in the second quantitative or verbal section. The 
more questions you answer correctly in the first section, the harder will be the ques- 
tions that you will be given in the second section. However, the harder the questions 
are, the more they are worth. So your raw score depends on both the number of 
questions you answer correctly and the difficulty level of those questions. 

Actually, the GRE is much less computer-adaptive than it used to be. It used to 
adapt the level of questions you received continuously; after every question the pro- 
gram would assess your performance and determine the level of difficulty of the next 
question. Now, it doesnt make that determination until you have completed an entire 
section. 


Can | Tell How Well I’m Doing on the Test 
from the Questions the Computer Assigns Me? 


Dont even try; it never pays to try to second-guess the computer. There’s no point 
in wasting time and energy wondering whether it’s feeding you harder questions or 
easier ones. Let the computer keep track of how well you're doing — you concen- 
trate on answering correctly as many questions as you can and on pacing yourself. 


Should I Guess? 


Yes, you must! You are not going to know the correct answer to every question on 
the GRE. That’s a given. But you should never skip a question. Remember, there is 
no penalty for an incorrect answer. So if a question has you stumped, eliminate any 
obviously incorrect answer choices, and then guess and don’t worry whether you've 
guessed right or wrong. Your job is to get to the next question you can answer. Just 
remember to use the process of elimination to improve your guessing odds. 


How Can I Determine the 
Unidentified Experimental Section? 


You cant. Do not waste even one second in the exam room trying to identify the 
Experimental Section. Simply do your best on every section. Some people claim that 
most often the last section is the Experimental Section. Others claim that the sec- 
tion with unusual questions is the one that does not count. Ignore the claims: you 
have no sure way to tell. If you encounter a series of questions that seem strange to 
you, do your best. Either these are experimental and will not count, in which case 
you have no reason to worry about them, or they will count, in which case they 
probably will seem just as strange and troublesome to your fellow examinees. | 
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TIP L How Are GRE Scores Calculated and answers; both answers must produce completed sentences that are like each other in 
? meaning. This is what the test-makers call a sentence equivalent question. 
After taking one of the Model Tests in the When Are They Reported : 8 q Hes 
back of this book and/or on the optional sos . 
wp / P On both the verbal and quantitative sections of the GRE, your raw 
CD-ROM, it is impossible to calculate , i a 
exact scores, because there is no way to score is the number of questions you answered correctly, adjusted for 
factor in the difficulty level of the ques- the difficulty level of those questions. Each raw score is then 
tions. To give yourself a rough idea of adjusted to a sca le d score, which lies between ] 30 and 170. The writ- Select the two answer choices that, when used to complete the sentence, 
how you did, on both the verbal and th ‘ll i 3 th ] i il ; | d b h fit the meaning of the sentence as a whole and produce completed sentences that are alike in meaning. 
quantitative sections, assume that your ten score report that you will receive in the mail will include bo 
raw score is equal to the number of cor- your scaled scores and your percentile rank indicating the percent 
rect answers, and that your scaled score of examinees scoring below your scaled scores on the General Test. en E S ee 
is equal to 130 plus your raw score For Y, al al + l b th £ th pedantic where Oscar is imprecise, where Oscar is slovenly, 
: : Our an 1 writing score wl e e average o e scores cultivated where Oscar is uncouth—they nevertheless manage to share a small 
example, if you answer ed correctly 30 of ° y: 5 3 a8 apartment without driving each other crazy. 
the 40 quantitative questions, assume assigned to your essays by two trained readers. These scores are 
that your raw score would be 30 and that rounded up to the nearest half-point. Your combined analytical writ- E tacitum 
s . n 3 fastidi 
your scaled score would be 160. ing score can vary from 0 to 6, with 6 the highest score possible. ae 
ee T, 
As soon as you have finished taking the test, the computer will D nice 
calculate your unofficial scaled scores for the verbal and quantita- [ stoical 
. ° . j C egregious 
tive sections and display them to you on the screen. Because your essays are sent to 


trained readers for holistic scoring, you will not receive a score for the analytical writ- 
ing section on the day of the test. You should receive in the mail an official report 
containing all three scores approximately three weeks after the test date. 


IES GRE TEST FORMAT 
Verbal Reasoning 


Click on your choices. 





Unlike Oscar, Felix is not slovenly (messy and untidy); instead, he is a compulsive 


per : : , neatnik. Felix is fastidi ce in his habi ively sensitive i f 
; ; . Felix is fastidious or nice in his habits, excessively sensitive in matters o 
ota Hn two verbal sections consist of a total of 40 questions. These questions ate Noeth J f nice; d oe ) y 
ora iple-choi . Ie aste. (Note the use of nice in a secon sense. 
I of the multiple-choice all into two basic types: sentence completion questions and critical read- , he 
questions in the verbal and ing questions. Look at the same question, restructured into what the test-makers call a text com- 
quantitative sections of the leti i i i ked to fi 
. . etio ' e of question, you are asked to find only one correct 
tests and practice exercises in Here is how a 20-question verbal section generally breaks down: penoa guenon ains type of d es y 
this book, the answer choices © 10 lei l answer per blank. However, you must have a correct answer for each and every blank. 
are labeled A, B, C, D, and E . sentence completion questions 
and these letters are used in 10 critical reading questions (including logical reasoning questions) 
e Answer Keys and the | 
answer explanations. On an Although the amount of time spent on each type of question varies 
actual GRE exam, these letters rom person to person, in eneral, sentence com leti For each blank select one entry from the corresponding column of choices. Fill all blanks in the way 
never appear on the sc less ti th al a a 4 letes the text 
reen. S time to answer than Critical readj . that best completes the text. 
Rather, each choice is preceded ading questions. 


by a blank oval or square, and 


phe orig balances SENTENCE COMPLETION QUESTIONS en eee 
= ieee in front of In sentence completion questions, you are asked to choose the best way to oo ese eee ree ngewe 
ES complete a sentence or short passage from which one, two, or three words l i Blank ti 

have been omitted. These questions test a combination of reading com- os ne eee 


You must be able to recognize the logic, SLL a 
; mismatche 
will be able to choose the answer that l 





fig “rntence completion question, using one of the new sentence 
In th . es sente 


7 = Weston, pan me asked to find not one but two correct 


Click on your choices. 








Labatt iets i Thies ete 
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See page 56 for sentence completion question tactics and practice exercises that 
will help you handle both of the new sentence completion question types. 


Quantitative Ability 


The quantitative part of the GRE consists of two math sections, each with 20 ques- 
CRITICAL READING QUESTIONS tions. Of the 40 questions, there are 
Critical reading questions test your ability to understand and interpret what you 
read. This is probably the most important ability that you will need in graduate 
school and afterward. 

Although the passages may encompass any subject matter, you do not need to 
know anything about the subject discussed in the passage in order to answer the 
questions on that passage. The purpose of the question is to test your reading abil- 


e 15 quantitative comparison questions—7 or 8 per section; 

* 19 discrete quantitative questions, consisting of about 11 multiple-choice ques- 
tions, 4 multiple-answer questions, and 4 numeric entry questions, approxi- 
mately evenly split between the two sections; 

e 6 data interpretation questions—3 per section—all of which are discrete quan- 
titative questions, mostly multiple-choice. 


ity, not your knowledge of history, science, literature, or art. 


Both societies are territorial: 
they occupy a particular home range, 
which they defend against intruders. 

Likewise, both are cooperative: 

(40) members organize themselves into 

working groups that observe a 
Clearty-defined division of labor. In 
addition, members of both groups 
Can Convey to each other a range of 


(45) basic emotions and personal information: 


animosity, fright, hunger, rank within a 


Particular caste, and ability to reproduce. 


Wilson readily concedes that, froma 
specialist's perspective, such a likeness 
(50) may at first appear superficial, even 
unscientificalty glib. 
Nonetheless, in this eminent scholars 
judgment, “Itis out of such deliberate 
oversimplification that the beginnings of 


Which of the following statements best describes the 
organization of the author's discussion of the importance 
of the termite/macaque comparison in the development 
of a unified science of sociobiology? 


O He provides an example of a comparison and then 
rejects its implications. 


©) He concedes that current data are insufficient and 
modifies his initial assertion of their importance. 


©) He acknowledges hypothetical objections to the 
comparison, but concludes by reaffirming its 
significance. 


© He cites critical appraisals of the comparison, but 
refrains from making an appraisal of his own. 


© He notes an ambiguity in the comparison, but finally 


concedes its validity. 





& general theory are made. 


Click on your choice. 





The key lines here are the passage's final sentences. Does the author acknowledge 
hypothetical objections to the comparison? Definitely. Does the author conclude by 
reaffirming the significance of the termite/macaque comparison? Clearly he does: he 
concludes by quoting Wilson (whom he calls an eminent scholar), in doing so giv- 
ing implicit support to Wilson’s assertion that such oversimplified comparisons can 


hae ; 
pia the basis for an important general theory. The correct answer is the third 





In order to answer these questions, you need to know arithmetic, some very ele- 
mentary algebra, and a little geometry. Much of this material you learned in elemen- 
tary and middle school; the rest you learned during the first two years of high school. 
You do not need to know any advanced mathematics. The questions are intended to 
determine if you have a basic knowledge of elementary mathematics, and if you have 
the ability to reason clearly. 

If you havent done any mathematics in a while, go through the math review in 
this book before attempting the Model Tests, and certainly before registering to take 
the GRE. If you feel that your math skills are still pretty good, you can try the 
Diagnostic Test first, and then read only those sections of the math review relating 
to those topics that gave you trouble. 


QUANTITATIVE COMPARISON QUESTIONS 


Of the 40 mathematics questions on the GRE, 15 are what is known as quantitative 
comparisons. Unless you prepared for the SAT before 2005, it is very possible that 
you have never even seen such a question. Even if you have had some contact with 
this type of question, you need to review the basic idea and learn the essential tac- 
tics for answering them. Therefore, read these instructions very carefully. 

In these questions there are two quantities—Quantity A and Quantity B—and it 
is your job to compare them. For these problems there are only four possible answers: 


Quantity A is greater; 

Quantity B is greater; 

The two quantities are equal; and 

It is impossible to determine which quantity is greater. 


In this book, these four answer choices will be referred to as A, B, C, and D, 
respectively. In some of the questions, information about the quantities being com- 
pared is centered above them. This information must be taken into consideration 
when comparing the two quantities. 
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oa 3 ee + a have to be equal ail the time, Are they? 





In Chapter 9 you will learn several important strategies for handling quantitative 
comparisons. For now, let's look at three examples to make sure that you understand 
the concepts involved. 





Quantity A Quantity B 
(G+ 4)" 32 + 42 


eee 


° Evaluate each quantity: (3 + 4)? = 72 = 49, whereas 32 + 42 = 9+ 16 = 25. 
° Since 49 > 25, Quantity A is greater. The answer is A. 





Quantity A Quantity B 
The average (arithmetic 8 


mean) of 4 and 6 
eee 


Quantity A is the average of a and b: ant Since we are told that a+ 6 = 16, 


Quantity A is at = 16. 8. 
2 , 
So, Quantity A and Quantity B are equal. The answer is C. 
NOTE: We cannot determine the value of either a or b; all we know is that their 
sum is 16. Perhaps a = 10 and 6 = 6, or a = 0 and b= 16, or a= —4 and b = 20. 


It doesn’t matter. The average of 10 and 6 is 8: the average of 0 and 16 is 8; and the 


average of —4 and 20 is 8. Since a + bis 16 the av 
: erage of aand 6 
no matter what. The answer, therefore, is C. į SAER 





° Ifa=1, 43 = 1, and 32 
equal. 


i p that a answer to this problem cannot be A or B Why? 
er can B . ees 
it isn’t — not when ea : only if Quantity A (or B) is greater all the time. But 


o e So, is the answer C? Maybe. But for the 


= 1. In this case, the quantities in the two columns are 


aries 40 be C, the quantities would 


| n 
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e No. Ifa = 2, @ = 8, and æ = 4, and in this case the two quantities are not equal. 
e The answer, therefore, is D. 


DISCRETE QUANTITATIVE QUESTIONS 


Of the 40 mathematics questions on the GRE, 19 are what the ETS calls discrete 
quantitative questions. More than half of those questions are standard multiple-choice 
questions, for which there are five answer choices, exactly one of which is correct. The 
way to answer such a question is to do the necessary work, get the solution, and then 
look at the five choices to find your answer. In Chapter 8 we will discuss other tech- 
niques for answering these questions, but for now let’s look at one example. 





Edison High School has 840 students, and the ratio of the number 
of students taking Spanish to the number not taking Spanish is 4:3. 
How many of the students take Spanish? 


@ 280 360 © 480 © 560 © 630 





To solve this problem requires only that you understand what a ratio is. Ignore the 
fact that this is a multiple-choice question. Dont even look at the choices. 


° Let 4x and 3x be the number of students taking and not taking Spanish, 
respectively. 

¢ Then 4x + 3x = 840 => 7x = 840 > x = 120. 

¢ The number of students taking Spanish is 4 X 120 = 480. 

¢ Having found the answer to be 480, now look at the five choices. The answer 
is C. 


A second type of discrete quantitative question that appears on the GRE is what 
the ETS calls a “multiple-choice question—more than one answer possible,” and 
what for simplicity we call a multiple-answer question. In this type of question 
there could be as many as 12 choices, although usually there are no more than 7 or 
8. Any number of the answer choices, from just one to all of them, could be correct. 
To get credit for such a question, you must select all of the correct answer choices 
and none of the incorrect ones. Here is a typical example. 






If x is negative, which of the following statements must be true? 
Indicate ail such statements. 


x? < x4 
x3 < x? 


[E] x+ “<0 
BD) x= ve 
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and of the remaining 


To solve this problem, examine each statement independently, and think of it as 
a true-false question. 


A. For many negative values of x, x7 is less than xí, but if x= —1, then x? and xí 
are each 1, so it is not true that x? must be less than x4. A is false. 

B. If x is negative, x? is negative, and so must be less than x2, which is positive. 
Statement B is true. 


; ; sal i ; À 
C. If xis negative, so is —, and the sum of two negative numbers is negative. 
x 


Statement C is true. 

D. The square root of a number is never negative, and so could not possibly equal 
x. Statement D is false. 

You must choose B and C and neither A nor D. 


The third type of discrete quantitative question is called a numeric entry ques- 
tion. The numeric entry questions are the only questions on the GRE for which no 
answer choices are given. For these questions, you have to determine the correct 
numerical answer and then use the number keys on the keyboard to enter the 
answer. There are two possibilities: if the answer is an integer or a number that con- 
tains a decimal point, there will be a single box for your answer; if the answer is to 
be entered as a fraction, there will be two boxes—one for the numerator and one for 
the denominator. 


Here is a typical numeric entry question. 





Directions: The answer to the following question is a fraction. Enter the 
numerator in the upper box and the denominator in the lower box. 


1 
On Monday, 5 of the students at Central High went on a field trip to a 


museum. z l 
useum. On Tuesday A of the students who hadn't gone to the museum 


on Monday had the opportunity to go. What fracti 
school did not go to the museum either day? 


O 


ee 


——— 


ae A - | Chapter 11, we will discuss the algebraic way to solve a problem 
has 40 a oe 40 bei the GRE the best approach is just to assume that the school 
tudents, 40 being the least common multiple of 5 and 8, the two denomi- 


on of the students in the 


nators in the problem. Then, 8 str wes , 
da d pea : i ; — ( 5 of 40) meus to the museum on Monday, 
A2 stuiten, 20 of them (2 Of 32) went on Tuesday. So, 


ei Nag 


+ a 
OO ith ag oe ce 
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28 students went to the museum and 12 did not. So the fraction of the students in 


the school who did not go to the museum either day is bi 


40 


Enter 12 in the upper box for the numerator and 40 in the lower box for the 


denominator. Note that = can be reduced to £ and = and you would get full 


credit for either of those answers, but on the GRE it is not necessary to reduce 
fractions. 


DATA INTERPRETATION QUESTIONS 


In each of the two quantitative sections there are three consecutive questions that are 
based on the same set of data. Most data interpretation questions are multiple-choice 
questions, but you may have a multiple-answer and/or a numeric entry question. No 
data interpretation questions are quantitative comparisons. As you might guess from 
their name, all of these questions are based on information provided in graphs, 
tables, or charts. The questions test your ability to interpret the data that have been 
provided. You will either have to do a calculation or make an inference from the 
given data. The various types of questions that could arise will be explored in 
Chapter 10. Here is a typical data interpretation question. 





Distribution by Rank of the 800 Faculty Members 


at Central State University (CSU) in 1990 


35% 
S Fult Professors 


25% 
Assistant Fedele 
Professors 
5% 


Instructors 
From 1990 to 2000 the number of faculty members at CSU increased by 20%. 
If the total number of assistant, associate, and full professors remained the same, 
and the number of instructors increased by 50%, how many adjunct faculty were 


there in 2000? 


This question is not difficult, but it requires several calculations. 


° Since the number of faculty members increased by 20%, in 2000 there were 
960 people on the faculty (20% of 800 = 160, and 800 + 160 = 960). 

e In 1990, 70% (35% + 10% + 25%) of the faculty were professors, and 70% 
of 800 = 560. | 






10% 
Associate 
Professors 
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So in 1990 and also in 2000, there were 560 professors. 


e In 1990, there were 40 instructors (5% of 800 = 40); since that number 
increased by 50%, and 50% of 40 is 20, there were 60 instructors in 2000. 

e Of the 960 faculty members in 2000, 560 were professors and 60 were instruc- 
tors. The remaining 340 were adjuncts (960 — 560 — 60 = 340). 


Enter 340 in the box. 


Analytical Writing 
The analytical writing portion of the New GRE consists of two tasks: 


° Writing an essay presenting your point of view on an issue of general intellec- 
tual concern. 


° Writing an essay analyzing the line of reasoning in an argument. 


You are allotted 30 minutes to complete the issue task, and 30 minutes to com- 
plete the argument analysis task. You must finish one task before you begin the 
other. You will find suggestions for tackling both writing tasks in Chapter 6. 


THE ISSUE TASK 


In this task, you are asked to respond to a particular issue, clearly presenting your 
viewpoint on that issue and supporting your position with reasons and examples. 
This task is intended to test your ability to write logically, persuasively, and effectively. 

At the test center, before you begin the timed portion of your issue writing assign- 
ment, you will first be shown a set of directions on screen. The directions for the 
issue task are straightforward. In essence, they say the following: 





Each topic i 
aay opic : presented as a one- to two-sentence quotation commenting on an 
general concern. Your essay may support, refute, or qualify the views 


expressed i i i 
aa De = quotation. Whatever you write, however, must be relevant to the 
peer sag a and you must support your viewpoint with reasons and 
ptes derived trom your studies and/or experience. What is more you must care- 
> 


fully analyze the į 
yze the issue, following the specific i i i 
i ic instructions given, i 
be creative but to be an dice given. Your task is not to 


Faculty members from various institutions will 


the basis of your skill in the following areas: evaluate your essay, judging it on 


Analysis of the question’s implications 
oe and articulation of your ideas 
se 
of relevant examples and arguments to support your case 


* Handling of the mechanics of standard written English 
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To begin the timed portion of this task, click on the box labeled Continue. Once 
you click on Continue, a second screen will appear. This screen contains some gen- 
eral words of advice about how to write an issue essay: 


e Think before you write. Plan what you are going to say. 
¢ Work out your ideas in detail. 

e Be coherent. 

e Leave yourself enough time to revise. 


None of this is rocket science. You already know what you are supposed to do. 
Don't waste your time reading pro forma advice, Just click on the Continue box and 
get to work. 

Here is an issue topic modeled on the sample issue tasks on the Revised GRE’s 
General Test prelaunch update. Please note that this is not an official GRE issue 
topic, although it does resemble official topics closely in subject matter and form. 





THE ARGUMENT TASK 


In this task, you are asked to critique the line of reasoning of an argument given in 
a brief passage, clearly pointing out that argument’s strengths and weaknesses and 
supporting your position with reasons and examples. This task is intended to test 
both your ability to evaluate the soundness of a position and your ability to get your 
point across to an academic audience. 

Again, before you begin the timed portion of your argument analysis task, you 
will first be shown a set of directions on screen. The directions for the argument task 
are straightforward. In essence, they say the following: 





In 30 minutes, prepare a critical analysis of the argument expressed in a short 
paragraph. You may not offer an analysis of any other argument. 

As you critique the argument, think about the author's underlying assumptions. 
Ask yourself whether any of them are questionable. Also, evaluate any evidence 
that the author brings up. Ask yourself whether it actually supports the author's 


conclusions. 
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In your analysis, you may suggest additional kinds of evidence to reinforce the 
author's argument. You may also suggest methods to refute the argument or addi- 
tional data that might be useful to you as you assess the soundness of the argument. 
You may not, however, present your personal views on the topic. Your job is to ana- 
lyze the elements of an argument, not to support or contradict that argument. 

Faculty members from various institutions will judge your essay, assessing it on 
the basis of your skills in the following areas: 


e Identification and assessment of the arguments main elements 
° Organization and articulation of your thoughts 

° Use of relevant examples and arguments to support your case 
° Handling of the mechanics of standard written English 


Here is an argument analysis topic modeled on the sample argument analysis task 
on the Revised GRE’s General Test prelaunch update. Please note that this is not an 
official GRE argument analysis topic, although it does resemble the official topics 
closely in subject matter and form. 


The following was written as part of an application for a parade permit made by 
a special event production company in San Francisco. 


A televised Christmas parade held in San Francisco would be a sure fire 
source of profits and publicity for the city. Currently the only nationally tel- 
evised pre-Christmas parade is the New York Macy's Thanksgiving Day 
Parade in late November, Our proposed early December Santa Day Parade 
would both capitalize on the Macy’s Parade publicity and attract shoppers to 
San Francisco: over 10,000 people attended the St. Patrick's Day parade, 
while last October’s Halloween parade through the Haight-Ashbury District 
drew at least twice that number. Finally, a recent marketing survey shows 
that people who come to New York to attend the Thanksgiving Day Parade 


spend over $1,000 that weekend on restaurant meals, hotel rooms, and 
Christmas shopping. 


Test-Taking Tactics for 
the Computer-Based GRE 
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n this chapter, we will take you step by step through a discussion of all the calcu- 
lator screens you will see as you take the computer-based GRE. But first let's look 
at a few sample questions to show you what the screens actually look like, to famil- 
iarize you with the various icons, and to demonstrate how to use the mouse to nav- 
igate the screen. 

Here is a simple multiple-choice math question as it would appear on a computer 
screen. Right now the arrow is off to one side. 





In the diagram above, A is a point on line /. 
What is the value of x? 


O55 O65 O115 ©O135 ©O145 


Click on your choice. 





Suppose that in looking at the diagram, you see that the angle is a little greater 
than 100° and so decide that the answer must be 115. Move the mouse until the 


| i iads, Pei i i hich you 
you can find-all NEW GRE books in pdf ETS revise@tGRE iKapanhBarinrde, Receto igrand click. Note that the circle on iá y 





http://gre-download.blegeRA SR Now bla d . 
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If you subtracted 35 from 180 in your head, and you knew that the answer was TIP L 
145, you could click in the box and type 145. If you used your calculator to sub- 
tract, you could still type 145 in the box, but if you prefer, instead of typing 145, 
you could click on the bar labeled TRANSFER DISPLAY at the bottom of the Ap a 
calculator, and the 145 that is in the calculator’s digital readout will automatically click on NEXT to 
appear in the box. Note that the only time you can click on the TRANSFER go to the next 


DISPLAY bar is when the question on the screen is a numeric entry question; at all question, the cal- 
culator will remain 





If you use the cal- 


other times that bar is greyed out. EE 
oo is a point on line / Finally, let's look at a multiple-answer question. Notice that on multiple-answer whatever your pre- 
ee questions there are squares, instead of circles, in front of each answer choice. Aele ne 
On multiple-answer questions, when you click on a square in front of an answer R Say aay 
choice, an X appears in the square. In this question, suppose you clicked on 17, 37, leave it there, but 
and 57, the screen would then look like this. it is better to close 


it, by clicking on 
the X in the upper- 
right-hand corner, 
and then just click- 
ing on the calcula- 
tor icon the next 
time you need it. 


Click on your choice. 





’ and SO to get the answer, you have to subtract 35 from Mati ie ee ae are prime? 
ndicate all such numbers. 


180. You can do the subtraction mentally, 


K117 27 &37 (47 57 


again. If you think that you might want Glick sii yaurchdicds: 





: i question : 1 ; ; ; : i 
any time, you can click on REVIEW to see which Te click on NEXT. At If you then realize that 47 is also a prime, just click on it; an X will appear in 
by clicking on one of th which questions you have marked, and 

ne of the marked questions, you will immediately return to it | eae 


Suppose the question we just discussed ha 


Which of the following numbers are prime? 
indicate all such numbers. 


B17 027 R37 M47 M57 


in the diagram above, A 
What is the value of x? 


is a point on line /. 


Click on your choices. 
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Finally, if you realize that you made another mistake, by including 57 
(57 = 3 x 19), just click on the square in front of 57 and the X will go away. 


A GUIDED TOUR OF THE COMPUTER-BASED GRE 


A E EEE Y 









Which of the following numbers are prime? 
Indicate alf such numbers. 






X17 027 &37 %47 057 












Click on your choices, 











h i een ip ji 


NT 


saying, “I give up. | can’t deal with this ‘section an 


and review them, if necessa y 


TION icon. This is tantamount 3 





The following outline tells you exactly what you will see, screen by screen, when you 
take the computerized GRE. To some extent you can alter the flow of screens. For 
example, after answering the fourteenth math question, we assume that you would 
click on NEXT to bring up the screen for Question 15. However, at that point, if 
you chose to, you could click on MARK to put a check mark next to Question 14 
in the list of questions you have looked at; you could click on BACK to return to 
Question 13 or click on BACK repeatedly to return to any previous question in the 
section; you could click on REVIEW to see exactly which questions you had already 
answered, which ones you had skipped, and which ones you had marked; or you 
could click on HELP to reread the directions for the math questions. As you will see 
shortly, most of those would be poor choices, but you could do any of them. 



















When you are ready to begin the test, the first screen you will 
see is a page of TEST CENTER REGULATIONS. You may 
take as much time as you like to read over this list of rules—no 
eating, no drinking, no smoking, no creating disturbances, no 
tampering with the computer—but you shouldnt need to 
because you should have already read it when you looked at 
POWERPREP IT on the GRE website. When you are through 
looking at this screen, click on CONTINUE. 


The second screen isa CONFIDENTIALITY AGREEMENT. 
This is where you promise not to cheat or to take any test mate- 
rials or scrap paper out of the room. The way you say “I agree” 


is to click on CONTINUE. 


The third screen contains GENERAL TEST INFORMA- 
TION. Much of this information—when you can take breaks; 
how long the breaks are; when you can leave the room—is 
included in this book, but feel free to take as much time as you 
like to read it over. When you are ready to proceed, click on 


CONTINUE. 


This screen gives you the DIRECTIONS FOR THE ANA- 
LYTICAL WRITING section of the GRE. Again, once you 
read this book, you should know all of these directions. When 
you are ready to move on, click on CONTINUE. 


This screen has the DIRECTIONS FOR TASK 1 (ANALYZE 
AN ISSUE). The most important point to remember is that 
although you have 60 minutes for Section 1, you have a maxi- 
mum of 30 minutes for each of the two tasks. If, for example, 
you finish Task 1 in 23 minutes, you may move on to Task 2, 
but once you do, you can never return to Task 1 to write for 7 
more minutes. Nor can you tack those 7 minutes on to the time 
you have for Task 2. Once you leave Task 1, you will have 
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exactly 30 minutes for Task 2. Once you are ready to leave this 
screen, TAKE A DEEP BREATH: as soon as you click on 
CONTINUE, the test officially begins. 


This screen has Task 1. On the left of the screen will be the issue 
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This screen will tell you that the next section will begin in 60 
seconds. This is your first official break. You should take this 
short break to relax before beginning Section 2, but you don’t 
have to. At any time before your 60 seconds are up, you can 


click on CONTINUE to move on. 


you are a on the right of the screen will be a blank 
page on which you are to type your analysis. In the upper-right- 

hand corner of the screen, below the ae of icons, on will see lEz 
a digital readout of the amount of time remaining. If you find 
that distracting, you may click on HIDE TIME to make it go 
away, but it will reappear when there are only five minutes left. 
During every section, the countdown clock will be visible 
unless you choose to hide it. Even if you do, in every section, 





NOTE 


Section 2 will either be a 30-minute verbal section or a 35-minute quantitative section. In the 
practice tests in this book, Sections 2 and 4 are verbal and Sections 3 and 5 are quantitative. 
On an actual GRE, however, the sections can come in any order, and it is very likely that there 
will be an Experimental Section—either a third verbal section or a third quantitative section— 
which can come at any point in the test. The Experimental Section will not affect your score, 
but there is no way to know which section it is, so you must do your very best on each section. 








Once you have left Task 2, the 
- have finished Section 1 and are abo 





© YOu ate ready, click on CONTINUE 


the clock will reappear during the last five minutes. If you fin- 
ish your essay in less than 30 minutes, read it over and make 
any changes you like. If you still have time left, and don’t want 
to look at the essay any more, you can hit NEXT, but you dont 
have to. You can relax. When the 30 minutes are up, the com- 
puter will automatically close that screen and take you to the 


next one. If you do click on NEXT the computer will give you 
one last chance to change your mind. 


e A full 30 minutes for Task 1 has not expired, this screen 
will remind you that you still have time left and give you the 


option of returni j 
(CONTINUE). S © Tsk 1 (RETURN) or moving on 


Once you have left Task 1 the 
j next screen has the DIREC- 
PRE TASK 2 (ANALYZE AN ARGUMENT). Note: 
si clock in not running while you read these directions, So if 
you want an extra minute or so before Starting your second 


essay, wait before clicking on CONTINUE. 


ry p age on which you are to 

pa p moment this screen appears, the clock will start 

essa k A aon 30:00. When you have finished your 
y, you may look it over, rest a while, or click on NEXT 


If , 
a end ie 30 minutes for Task 2 has not expired, this screen 
you that you still have time left and give you the 


option of returni 
(CONTINUE), © ileal (RETURN) or moving on 


ext screen will tell you that you 
ut to begin Section 2. When 

















This screen gives you the DIRECTIONS FOR THE VERBAL 
ABILITY sections of the GRE. Reading this screen, slowly, if 
you like, gives you a little longer break before resuming the test. 


When you are ready to begin Section 2, click on CONTINUE. 


Screens 14—33 will be the 20 verbal questions in Section 2, one 
question per screen. Go through the section, answering every 
question, guessing whenever necessary. If, when you click on 
CONTINUE after Question 20, your 30 minutes for Section 
2 arent up, the next screen you see will give you the option of 
returning to Section 2, by clicking on RETURN, or going on 
to Section 3, by again clicking on CONTINUE. 


This screen will tell you that the next section will begin in 60 
seconds. This is your second official break. You should take this 
short break to relax before beginning Section 3, but you don’t 
have to. At any time before your 60 seconds are up, you may 


click on CONTINUE to move on. 


This screen gives you the DIRECTIONS FOR THE QUAN- 
TITATIVE ABILITY sections of the GRE. Reading this screen, 
slowly, if you like, gives you a little longer break before resum- 
ing the test. When you are ready to start Section 3, click on 


CONTINUE. 


Screens 36—55 will be the 20 quantitative questions in Section 
3, one question per screen. Go through the section, answering 
every question, guessing whenever necessary. If there is a ques- 
tion that has you stumped, you can MARK it, but still answer it 
(even if your answer is a wild guess) before clicking on NEXT. 
Just as in Section 2, after answering Question 20, you may click 
on CONTINUE, but if you still have time left, a screen will 
appear that will give you the chance to change your mind: you 
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can click on RETURN to go back to the questions in Section 3 


or you can really end the section by once again clicking on 


CONTINUE. 


This screen will tell you that the next section will begin in 10 
minutes. This is your third official break, and the only one that 
lasts more than 60 seconds. TAKE THIS BREAK! Whether you 
need to or not, go to the restroom now. If you have to go later 
during the test, the clock will be running. Outside the room, you 
can have a drink and/or a snack. And, of course, you can use this 
break to take some deep breaths and to relax before beginning the 
rest of the test. Having said this, you should know that you don’t 
have to take the full 10-minute break. At any time before the 10 
minutes are up, you may click on CONTINUE to move on. 





At this point, the screens essentially repeat. There will be at least two more sec- 
tions (one verbal and one quantitative), and probably three (the third section being 
yet another verbal or another quantitative one). Remember that if there are six sec- 
tions, any section other than the writing section can be the experimental one, even 
Section 2 or 3. Each verbal section will have 20 questions and be 30 minutes long, 


Just like Section 2, and each quantitative section will have 20 questions and be 
35 minutes long, just like Section 3. 


After you have answered Question 20 in Section 6 and clicked 
on CONTINUE, the test is over. At this point you will see the 


following screen. 








THE TEST IS OVER 









You now have the option to either re 


Port or cancel your GRE 
from this testing session. yo General Test scores 





Hf you choose to report your scores fro 


m this testing session, t j 
a part of your cumulative record. a , they will become 






if you choose to cancel your scores from thi i j 
is testing session, 
SCORES WILL NOT BE REPORTED FOR ANY SECTION OF THIS TEST. 







Click Report Scores or Cancel Scores now. 





NOTE 


give you a chance to avoid a disaster, in 
you a chanc i , in case you 
you will be asked to REPORT or CANCEL, oun scores, 






wake the test and, of course, will include 





your writing score, as well. 
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A Diagnostic Test 









he Diagnostic Test in this chapter consists of three complete sections: one each 
of analytical writing, verbal ability, and quantitative ability. The format of each 
section is identical to that of the corresponding section of an actual GRE. The main 
difference between this Diagnostic Test and the Model Tests at the back of the book, 
the model tests on the optional CD-ROM, and the real GRE is that it is 
shorter—one verbal section and one quantitative section instead of two of each. Of 
course, unlike a real GRE, this Diagnostic Test isn’t computerized. If you purchased 
the version of this book that contains a CD-ROM, then later in your preparation, 
to get a feel for what it is like to take a computerized GRE, do one or two model 
tests on the CD-ROM. 

After taking the test, score your answers and evaluate your results, using the self- 
rating guides provided. (Be sure also to read the answer explanations for questions 
you answered incorrectly and questions you answered correctly but found difficult.) 

You should now be in a position to approach your review program realistically 
and allot your time for study. For example, you should know which topics in math- 
ematics require review and drill. You should also know which of your verbal and 
analytical skills require concentrated study. 


SIMULATE TEST CONDITIONS 


To best simulate actual test conditions, find a quiet place to work. Have a stop watch 
or a clock handy so that you can keep perfect track of the time. Go through each sec- 
tion by answering the questions in the order in which they appear. If you dont know 
the answer to a question, guess (making an educated guess, if possible) and move on. 
Knowing how much time you have for each section and how many questions there 
are, try to pace yourself so that you have time to finish each section in the time 
allowed. Do not spend too much time on any one question. Again, if you get stuck, 
just guess and go on to the next question. If any time remains, you may return to a 
question that you were unsure of or check your work. 


antitative sections, Your offical pores eee BRE NCaHEsEDKs in pdf ETS revised GRE, Kaplan, Barron's, Princeton here: 
id. ar ye the mail about http://gre-download.blogspot.com 
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TIME: 60 MINUTES—2 WRITING TASKS 











Task 1: Issue Exploration — 
30 MINUTES hee 
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Topic 
ce . . * . š 
We venerate loyalty—to our schools, employers, institutions, friends—as a virtue. Loyalty, however, 
can be at least as detrimental an influence as it can be a beneficial one.” 
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en a E e E E a O a Task 2: DiE Analysis — 
30 MINUTES eoo phe 
—_—ŘŘ Directions: In 30 minutes, prepare a y critical aa a: an argument TENT ina chon t paragraph. You 


: may i not t offer an A analysis of any other ; argument. Write your essay on the lined page that follows. 













ent, th ink about the author's underlying assumptions. Ask yourself whether any 
) evaluate any evidence the author a 2E Ask n whether i it actu- 


af 
it 
Es 
C3 
+ md 
nd 
ep 
OQ 
ow 
tn 
g 
[J 


evidence « to o de authors s ‘argument. You 
or additional data that might be useful to you as 
nt. You may not, however, present your personal views on the topic. 
of: an argument, n not to lo ama or connate that eo 

















Topic 


OT a Fa es et The following appeared in an editorial in the Bayside Sentinel. 


| “Bayside citizens need to consider raising local taxes if they want to see improvements in the Bayside 

PE El a a aa School District. Test scores, graduation and college admission rates, and a number of other indica- 
tors have long made it clear that the Bayside School District is doing a poor job educating our youth. 

Our schools look run down. Windows are broken, bathrooms unusable, and classroom equipment 


ooo ff BD EP A ET i ts hopelessly out of date. Yet just across the Bay, in New Harbor, school facilities are up-to-date and in 


good condition. The difference is money; New Harbor spends twenty-seven percent more per 


III A a es, student than Bayside does, and test scores and other indicators of student performance are stronger 
in New Harbor as well.” 
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___ Section 2 Ve 


TIME: 30 MINU TES—20 QUESTIONS 


Questions 1—6 (Sentence Equivalent) 





a 








3. A born trickster, he was as inclined to 


1. Many of us attempt to rewrite our personal 
as an embezzler is inclined 


stories to present ourselves in the best light; 
indeed, we are almost universally to fraud. 


to do so. E A 


reluctant chicanery 
illuminated cowardice 
apt [D| candor 

prone ingenuousness 
E| intimidated artifice 
comprehensive 


4. Paradoxically, the very admonitions intended 
to reform the prodigal served only to 
his wicked ways. 


turn him from 
confirm him in 
distress him about 
[D] absolve him of 


reinforce 
transform 


2. Far from condemning Warhol for his apparent 
superficiality and commercialism, critics today 
him for these very qualities, con- 
tending that in these superficial, commercial 
artworks he had captured the essence of 
American culture in the 1970s. 


belittle 
chastise 
tolerate 
[D] extol 
flaunt 
hail 





a 
of 
[m 
GQ) 
p 
sp) 
O 
= 
mz) 
E 
Aa 





34 New GRE 


5. Although no two siblings could have dis- 
agreed more in nature—where she was gregar- 
ious, he was introverted; where she was 
outspoken, he was —the twins nev- 
ertheless got on amazingly well. 


6. Amusingly enough, lawyers sometimes drive 
their sport cars in the same fashion that they 
construct their cases: a lawyer noted for the 

of his arguments, for example, may 

also be known for the circuitousness of his 


lA] reserved routes. 


[B] discreet brevity 
garrulous pertinacity 
[D] insensitive judiciousness 
imprudent [D] deviousness 
[F] fuent conciseness 
indirectness 












Di rections: The next questions are b sedo — h 
and then determine the best answer choice for 

states directly or implies, not on any informa 

For each of Questions 7-11, selectone ansy 


T 
Questions 7—9 are based on the following passage. which attend their doings. This is why he 


(25) More often speaks of “cases” than of actions. 
His stories, therefore, grow more and more 
lengthy while the actions they relate grow 
simpler and less visible: not because they are 
crammed with adventitious and secondary 

(30) events, digressive relief, or supernumerary 
characters, as overstuffed novels of action 
are; but because he presents in such exhaus- 
tive detail every nuance of his situation. 
Commonly the interest of a novel is in the 

(35) variety and excitement of visible actions 
building up to a climactic event which will 
settle the outward destinies of characters 


James's first novels used conventional nar- 
rative techniques: explicit characterization 
action that related events in distinctly phased 

‘ine sequences, settings firmly outlined and 

(9 specifically described. But this method grad- 
ually gave way to a subtler, more deliberate 
more diffuse style of accumulation of | 
minutely discriminated details whose total 
significance the reader can grasp only b 

(1% constant attention and sensitive sesh 
His later novels play down scenes of ara t 
and prominent action, and do not so ia 
offer a succession of sharp shocks as slow 


7. The passage supplies information for answer- 


ing which of the following questions? 

@ Did James originate the so-called psycho- 
logical novel? 

Is conventional narrative technique strictly 
chronological in recounting action? 

© Can novels lacking overtly dramatic inci- 
dent sustain the reader's interest? 

© Were Jamess later novels more acceptable 
to the general public than his earlier ones? 

© Is James unique in his predilection for 
exploring psychological nuances of 
character? 


. In which sentence of the passage does the 


author use figurative language to clarify 
Jamess technique in his later novels? 


NOTE: Jn the computer-based GRE, the directions 
would be: Click on the sentence in the passage. 


®© The first sentence (“James's first novels ... 
described.”) 

The second sentence (“But this method ... 
inference.”) 

© The fourth sentence (“The curtain ... 
moved away.) 

® The fifth sentence (“Such a technique ... 
interactions. ”) 

© The sixth sentence (“James was ... 


doings.”) 


. In the context in which it appears, “attend” 


(line 24) most nearly means 
® take care of 
watch over 
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shape; in general, these plates move in rela- 
tion to one another. They move away from 
one another at a mid-ocean ridge, a long 
chain of sub-oceanic mountains that forms a 

a0) boundary between plates. At a mid-ocean 
ridge, new lithospheric material in the form 
of hot magma pushes up from the earth's 
interior. The injection of this new lithos- 
pheric material from below causes the phe- 

(15) nomenon known as sea-floor spreading. 

Given that the earth is not expanding in 

size to any appreciable degree, how can 
“new lithosphere be created at a mid-ocean 
ridge? For new lithosphere to come into 

(20) being in one region, an equal amount of 
lithospheric material must be destroyed 
somewhere else. This destruction takes place 
at a boundary between plates called a sub- 
duction zone. At a subduction zone, one 

(25) plate is pushed down under another into the 
red-hot mantle, where over a span of mil- 
lions of years it is absorbed into the mantle. 


10. According to the passage, a mid-ocean ridge 
differs from a subduction zone in that 
@ it marks the boundary line between neigh- 
boring plates 
only the former is located on the ocean 
floor 
it is a site for the emergence of new lithos- 
pheric material 
the former periodically disrupts the earth's 
geomagnetic field 
it is involved with lithospheric destruction 
rather than lithospheric creation 


© © 0 


piecemeal additions of perception. The with storybook promise of permanence. A © pay attention to 11. It can be inferred from the passage that as new 
(15) tain is not suddenly drawn a i cur- James novel, however, possesses its aaa ® accompany lithospheric material is injected from below 
shrouded things, but is slowly moved (40) istic interest in carrying the reader through a © celebrate @ the plates become immobilized in a kind 
Such a technique is suited to James's pis rich analysis of the mental adju ae ee oe 
subject, which is not aaa a characters to the realities of Ara i Questions 10-11 are based on the following passage. it is incorporated into an underwater 
the states of mind that produce and na situations as they are slow] eae seat naut Se 
20 duced by human actions and interac. through exploration and ct, ha According to the theory of plate tectonics, Sa ee ae 
James was less interested in what ch eae iia the lithosphere (earth’s relatively hard and ® it reverses its magnetic polarity 
do, than in the moral and ae solid outer layer consisting of the crust and © the immediately adjacent plates sink 


Psychological 





Line part of the underlying mantle) is divided 


 * ee? (5) into a few dozen plates that vary in size and 


and consequences 
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Questions 12—16 





12. By 


nity wards, Ignaz Semmelweis saved man 
women from dying of childbed fever, a fate 
that many expectant mothers feared. 


© challenging 


© invalidating 











© sanitizing 





13. The earth is a planet bathed in light; it is 


therefore (i) that many of the 
living organisms that have evolved on the 


earth have (ii) the biologically 


advantageous capacity to trap light energy. 
Blank (i) 















strict rules of hygiene in mater- 


ins one, two, or three blanks. 
w each sentence are columns 


tds from the corresponding 







14. To contrast the demeanor of Austen’s clergy- 
man brothers James and Henry with that 
of Mr. Collins, the much-abused figure of 
fun in Pride and Prejudice, is instructive, for 
where the Austen brothers were properly 
(i) to their social superiors and 
benevolent to their dependents, the odious 
Mr. Collins was invariably (ii) to 
his betters, fawning in particular on his 
patron, Lady Catherine de Burgh. 


Blank (i) 
® deferential 








disingenuous 






© demonstrative 





Blank (ii) 





® responsible 





© sycophantic 






© sardonic 






15. The reclassification of the solar system that 
demoted Pluto to a “dwarf planet” did not go 
(i) , for several hundred indignant 
astronomers petitioned the International 
Astronomical Union to (ii) its 
decision. 


Blank (i) 
®© astray 


uncontested 


Blank (ii) 


© promulgate 















Questions 17—18 are based on the following passage. 


The stability that had marked the Iroquois 


Confederacy’s generally pro-British position 
was shattered with the overthrow of James I] 
Line in 1688, the colonial uprisings that followed 
(5) in Massachusetts, New York, and Maryland, 
and the commencement of King William's 
War against Louis XIV of France. The 
increasing French threat to English hege- 
mony in the interior of North America was 
(10) Signalized by French-led or French-inspired 
attacks on the Iroquois and on outlying 
colonial settlements in New York and New 
England. The high point of the Iroquois 
response was the spectacular raid of August 
(15) 5, 1689, in which the Iroquois virtually 
wiped out the French village of Lachine, just 
outside Montreal. A counter-raid by the 
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16. Relatively few politicians willingly 
(i) center stage, although a 
touch of (ii) on their parts 
now and again might well increase their 


popularity with the voting public. 


Blank (i) 






@ forsake 





embrace 


Blank (ii) 


© garrulity 
© misanthropy 


© self-effacement 










Once you have read the 
nswer all questions on the basis of 


French on the English village of Schenectady 
in March 1690 instilled an appropriate 

(20) measure of fear among the English and their 
Iroquois allies. 

The Iroquois position at the end of the 
war, which was formalized by treaties made 
during the summer of 1701 with the British 

25) and the French, and which was maintained 
throughout most of the eighteenth century, 
was one of “aggressive neutrality” between 
the two competing European powers. Under 
the new system the Iroquois initiated a peace 

(30) policy toward the “far Indians,” tightened 
their control over the nearby tribes, and 
induced both English and French to support 
their neutrality toward the European powers 
by appropriate gifts and concessions. 
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17. The author's primary purpose in this passage 

IS to 

® denounce the imperialistic policies of the 
French 

® disprove the charges of barbarism made 
against the Indian nations 

© expose the French government’s exploita- 
tion of the Iroquois balance of power 

® describe and assess the effect of European 
military power on the policy of an Indian 
nation 

© show the inability of the Iroquois to 
engage in European-style diplomacy 


18. With which of the following statements 
would the author be LEAST likely to agree? 
® The Iroquois were able to respond effec- 

tively to French acts of aggression. 

James II’s removal from the throne pre- 
ceded the outbreak of dissension among 
the colonies. 

© The French sought to undermine the gen- 
erally positive relations between the 
Iroquois and the British. 

® Iroquois negotiations involved playing one 
side against the other. 

® The Iroquois ceased to receive trade con- 
cessions from the European powers early 
in the eighteenth century. 


Questions 19-20 are based on the following passage. 


A recent assessment of the status of global 
amphibian populations identified habitat 
loss as the single greatest identifiable factor 

Line Contributing to amphibian declines. Habitat 
(5) loss primarily results from the residential, 

agricultural, arboriculty 

development of an area, 


Anthropogenic conversion of land has 
Caused significant reductions in the wetland, 
(10) forest, and grassland habitat thar amphibians 
require for their survival. Outright habitat 
loss probably has the greatest effect on 


ral, or recreational 


amphibians, but habitat degradation, or the 
general decline in the health of a habitat, 

(15) often results from environmental contamina- 
tion, the introduction of exotic invasive 
species, or a reduction in required resources 
within a habitat, and similarly affects 
amphibians. Likewise, habitat fragmentation 

(20) (the disruption or fragmentation of habitat 
into discontinuous or isolated remnants of 
viable habitat) emerges from isolated patches 
of habitat loss and can often have delayed 
effects on animal populations. 


a following question, consic 
separately and select all 





19. Which of the following statements about 
habitat loss is supported by the passage? 


The role of habitat loss in the decline 
of global amphibian populations is the 
subject of current evaluation. 

Outright habitat loss causes less damage to 
amphibian populations than either habitat 
degradation or habitat fragmentation. 

Introducing non-native species to an area 


may prove detrimental to the native 
animal populations. 


20. In the course of the Passage, the author does 
all of the following EXCEPT 
@ define a term 
cite an authority 
© state a probability 


© qualify a statement 
© make an assertion 


A Diagnostic Test 


___ Section 3 Qu 


TIME: 35 MINUTES—20 QUESTIONS 


two quantities—Quantity A and Quantity B. 


Directions: In each o 
You are to cor 
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B 
90 <x < 180 
Quantity A Quantity B 
i The perimeter 17 
Quantity A Quantity B of AAOB 
PA a+ b-c 0 ‘ust p 
c—ad 
O<a<b<1 | 
vB Quantity A Quantity B 
Quantity A Quantity 
\/ Va+evVb 6. The average a 
í iii úi (arithmetic mean) 
of band c 


There are 250 people lined up outside a 
theater. Jack is the 25th person from the front, 
and Jill is the 125th person from the front. 


Quantity A Quantity B 


4. The number of 100 
people between 
Jack and Jill 
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The three circles have the same center. 


The radii of the circles are 3, 4, and 5. 


Quantity A 
7. The average 


(arithmetic mean) 
of the measures of 
the three angles 
of a triangle whose 
largest angle 
measures 75° 


Quantity B 
The average 


(arithmetic mean) 
of the measures of 
the three angles 
of a triangle whose 
largest angle 
measures 105° 


Directions: For the following question, con: 


rections: tor the fo! 14. Which of the following statements concerning 


the value of exports to Eastern Europe from 
other Eastern European countries from 1993 
to 1996 is the most accurate? 


@® They increased by 2%. 
They increased by 12%. 
© They increased by 20%. 
® They increased by 50%. 
© They increased by 100%. 









: that apply. = e To 


13. Benjamins average (arithmetic mean) on the 
six biology tests he took last semester was 89. 
On each of his first five tests, his grade was 
between 90 and 100, inclusive. Which of the 
following could have been his grade on his 
sixth test? 
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Quantity A 


8. The area of the 
shaded region 


Quantity B 


The area of the 
striped region 


Indicate a// such grades. 15. France is one of the countries in the European 

15 D] 45 Union. If in 1996 France's exports to Eastern 
Europe were four times those of the United 

2) >> States, then what percent of the European 

35 65 Unions exports to Eastern Europe came from 

France that year? 


© 5% 


5 8% 
Questions 14—16 refer to the following graphs. © 12.5% 









Directions: Questions 9-20 have tht 


specifically state otherwise, each questi N à directions t 


f which is correct. 





9. In the figure below, what is the value of 
a+b+e 


1993 ®© 20% 
© 25% 


11. Twenty children were sharing equally the cost 
of a present for their teacher. When 4 of the 
children decided not to contribute, each of 
the other children had to pay $1.50 more. 
How much did the present cost, in dollars? 


Total Exports to Eastern Europe = $98 Billion 


ing question, enter 


PEE i 
A Z 













© 50 

a0 16. If from 1996 to 2000 the percent increase in 
@® 210 sae total exports to Eastern Europe was the same 
® 220 ® 120 eln as the percent increase from 1993 to 1996, 
© 240 0 Seiler Republics Other, and the percent of exports from the European 

Other, coe Union remained the same as in 1996, to the 

© 270 Eastern Europe ae } 
© 280 nearest billion, what was the value, in dollars, 


10. What is the value of nif 410 x 642 





1996 
Total Exports to Eastern Europe = $174 Billion 






of exports from the European Union to 
Eastern Europe in 2000? 


bls = 162 x 4m 12. Of the 200 seniors at Monroe High School, FY dollars 
pape 7 40 are in the band, 60 are in the 
or . 9 
o chestra, and 10 are in both. How many pea 
a seniors are in neither the band nor the Soon 
I5 orchestra? 

© 30 
United 
States 

Former ihor nae 
Soviet Republics Pacific 








Other, 
Eastern Europe Western 


42 


chant 
D 
i~ 
QJ 
pas. 
y) 
go 
am 
mM 
= 
= 





iie a ra e a aa a a a a a aaa a Ne ig ON a T i at aa a a a Rie a o. A a a ro EETA or a Sere 





18. 


New GRE 


17. Let the lengths of the sides of a triangle be 


represented by x + 3, 2x — 3, and 3x — 5. 
If the perimeter of the triangle is 25, what is 
the length of the shortest side? 


@® 5 
® 6 
© 7 
® 8 
© 10 


In 1990, twice as many boys as girls at Adams 
High School earned varsity letters. From 1990 
to 2000 the number of girls earning varsity 
letters increased by 25% while the number of 
boys earning varsity letters decreased by 25%. 
What was the ratio in 2000 of the number 

of girls to the number of boys who earned 
varsity letters? 


5 


Qo 


@ 
Wi fo 





19. If x + 2y = aand x — 2y = b, which of the 


following expressions is equal to xy? 


® ab 
a+b 








© —— 


20. A square and an equilateral triangle each have 


sides of length 5. What is the ratio of the area 
of the square to the area of the triangle? 


ad 








Now that you have completed the Diagnostic Test, 
evaluate your performance. Identify your strengths 
and weaknesses, and then plan a practical study 
program based on what you have discovered. 

Use the Answer Key on the next page to check 
your answers. Your raw score for each section is 
equal to the number of correct answers you had. 
Once you have determined your raw score for each 
ability area, use the conversion chart that follows to 
get your scaled score. Note that this conversion 
chart is provided to give you a very rough estimate 
of the GRE score you would achieve if you took 
the test now without any further preparation. 
When you take the computer-based GRE, your 
scaled score will be determined not only by the 
number of questions you answer correctly, but also 
by the difficulty level of those questions. The unof- 
ficial conversion chart presented here gives you 
only an approximate idea of how raw scores con- 
vert into scaled scores. 





Raw Score 


1 


9 
8 


162 
160 
158 
156 
154 
152 


— | ma | h 
OJN 


Score Conversion Chart for the Verbal and Quantitative Sections 


Scaled Score Raw Score 
20 
164 


8 148 
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Use this Diagnostic Test to identify areas you 
may be weak in. You may find that you had trou- 
ble with a particular question type (for example, 
you didn’t do well on the reading comprehension 
questions in the verbal section), or with particular 
subject matter (for example, you didn’t do well on 
the geometry questions, whether they were quanti- 
tative comparisons or discrete quantitative). 
Determining what you need to concentrate on will 
help you plan an effective study program. 

Remember that, in addition to evaluating your 
scores and identifying weak areas, you should read 
all the answer explanations for questions you 
answered incorrectly, questions you guessed on, 
and questions you answered correctly but found 
difficult. Reviewing the answer explanations will 
help you understand concepts and strategies, and 
may point out shortcuts. 


Scaled Score 


130 
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Section 1—Analytical Writing 


There are no “correct answers” to this section. 


Section 2—Verbal Reasoning 


1. C, D 6. D, F 11. B 16. A, F 
2. D, F S 12. B 17. D 
3. B, F 8. C 13. B, F 18. E 
4. B, E 9. D 14. A, E 19. A, C 
5. A, B 10. C 15. B, D 20. B 


Section 3—Quantitative Ability 


Note: The letters in brackets following the Quantitative Ability answers refer to the sections of 


Ch e « . e 
T 11 in a sp can find the information you need to answer the questions. For example, 
ae : rete t a g © answer to question 1 is C, and that the solution requires information 

L ection I l-E: Averages. Also, 14. E [10] means that the answer to question 14 is based 
on information in Chapter 10: Data Interpretation. 


1. D [A] 6. C[EG] 11. D [G] 

2. CI] 7.C[EJ] 12. 110 [O] 2 a 
3.BIABI 8. cI 13. C, D, E, F, G[E] 18. D [CD] 
B [O] 9. B [1] 14. E [10] 19. E [G] 
5.A [L] 10. CIA} 15. C [10] 20. D [J.K] 
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ANSWER EXPLANATIONS 


section 1—Analytical Writing 


There are no “correct answers” to this section. 


section 2—Verbal Reasoning 


l. 


(C), (D) Both apt and prone have several meanings. Apt, for example, can 
mean appropriate, as in an apt remark, or it can mean unusually quick and 
intelligent, as in an apt pupil. Prone can mean prostrate; it can also mean 
having a downward slope. Here both apt and prone are used in the sense of 
inclined or liable. 

Note the use of indeed to both confirm and emphasize the preceding state- 
ment. Not only do many of us try to rewrite our lives, but we are almost uni- 
versally inclined to do so. 


. (D), (F) Far from is a contrast signal. It indicates that you are looking for an 


antonym for condemn. The critics do not condemn Warhol for what seems to 
be superficiality and commercialism. Instead, they extol or hail him for having 
captured the superficial, commercial nature of American culture during the 
1970s. 

Note that Jail in this context is synonymous with acclaim or approve 
enthusiastically (secondary meaning). 


. (B), (F) By definition, embezzlers are inclined to fraud. By definition, trick- 


sters are inclined to trickery, that is, to chicanery or artifice. Here artifice 
means subtle but base deception, not skill or ingenuity. 


. (B), (E) Paradoxically inherently signals a contrast. It indicates that some- 


thing unexpected and unwanted has occurred. An admonition or warning 
intended to reform a spendthrift failed to have the desired result. Instead, it 
reinforced his profligate behavior, confirming or strengthening him in his 
wasteful habits. 


. (A), (B) You are looking for an antonym for outspoken (frank and unreserved 


in speech). To be reserved is to be restrained or reticent in manner. To be dis- 
creet is to be judicious in conduct or speech. 


- (D), (F) The key word here is circuitousness. The writer here is developing an 


analogy between the way lawyers drive their cars and the way they build or 
construct their legal arguments. Thus, someone known for choosing cir- 
cuitous (roundabout; twisty) routes might also be known for coming up with 
devious (tricky; oblique) or indirect (roundabout; not direct) arguments. 


. (C) The author states that the later novels of James play down prominent 


action. Thus, they lack overtly dramatic incident. However, the author goes on 
to state that James's novels do possess interest; they carry the reader through “a 
rich analysis of the mental adjustments of the characters to the realities of 
their personal situations.” It is this implicitly dramatic psychological revela- 
tion that sustains the reader’s interest. 


45 
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10. 


11. 


Potential. 


pheric material is injected from below, th 


Question A is unanswerable on the basis of the passage. It is evident that 
James wrote psychological novels; it is nowhere stated that he originated the 
genre. 

Question B is unanswerable on the basis of the passage. Although conven- 
tional narrative technique relates “events in distinctly phased sequences,” 
clearly separating them, it does not necessarily recount action in strictly 
chronological order. l 

Question D is unanswerable on the basis of the passage. The passage does 
not deal with the general public’s reaction to James. 

Question E is unanswerable on the basis of the passage. The passage talks 
of qualities in James as a novelist in terms of their being characteristic, not in 
terms of their making him unique. 


. (C) In the third sentence the author describes Jamess later novel as offering 


€c ry) e s Py > m . 
slow piecemeal additions of perception.” To clarify the process, he goes on in 

sentence four to paint a picture in words, using figurative language. No literal 

curtain is drawn away here; however, the image of a curtain being slowly 


drawn away helps the reader develop a feeling for James’s method of psycho- 
logical revelation. 


cç : 3) ° . 
(D) The word “attend” here is used in the sense of “to accompany or go with 
as a concurrent circumstance or result.” People’s actions inevitably involve 


moral and psychological realizations and consequences; they go with the terri- 
tory, so to speak. 


(C) The subduction zone is the site of the destruction or consumption of 
existing lithospheric material. In contrast, the mid-ocean ridge is the site of 
the creation or emergence of new lithospheric material, 
Choice A is incorrect. Both mid-ocean ridges and subduction zones are 
boundaries between plates. 
Choice B is incorrect. Both are located on the ocean floor 
Choice D is incorrect. It is unsupported by the passage. 


Choice E is incorrect, The reverse is true. 


(B) Choice B is correct. You are told that the new lithospheric material is 


one another.” Nothi general the plates are in motion with respect to 
" “Nothing suggests that they become immobilized; indeed, they 


ng as they diverge. 


earth is essentially constant.” 
Choice D is incorre 


t. Iti i l 
Nothing in the a ct. It is the earth itself whose magnetic field reverses. 


e sug i i 
a8 Suggests the new lithospheric material has any such 
Choice E is inco : TTRI 
~oice E ts incorrect. At a -ocean rid i 
) | mid-ocean ridge, the site at which new lithos- 
oc diverge; they do not sink. 
at a subduction zone.) 








13. 


14. 


15. 


16. 


17. 


18. 


19. 


A Diagnostic Test 


. (B) How did Semmelweiss save women from dying of childbed fever? He did 


so by establishing or instituting strict rules of hygiene. 


(B), (F) Given the ubiquity of light, it is unsurprising that creatures have 
developed the biologically helpful ability to make use of light energy. 

Note the use of therefore indicating that the omitted portion of the sen- 
tence supports or continues a thought developed elsewhere in the sentence. 


(A), (E) Here the author is contrasting appropriate clerical behavior with 
inappropriate clerical behavior. The Austen brothers behave appropriately: 
they are properly deferential to their social superiors, paying them proper 
respect. The fictional Mr. Collins, however, behaves inappropriately: he is 
sycophantic (obsequious, fawning) to his social superiors. 


(B), (D) To contest an action is to dispute it or call it in question. The reclas- 
sification of Pluto did not go uncontested, for a large number of astronomers 
asked the International Astronomical Union to reconsider or rethink its deci- 
sion, calling the union’s action in question. 

Note the use of for, indicating a relationship of cause and effect. 


(A), (F) The politicians are unwilling to forsake or abandon center stage. 
However, if they did leave center stage once in a while, the public might like 
them better for their se/feffacement (withdrawal from attention). 


(D) The opening sentence describes the shattering of the Iroquois leadership’s 
pro-British policy. The remainder of the passage describes how Iroquois policy 
changed to reflect changes in European military goals. 

Choice A is incorrect. The passage is expository, not accusatory. 

Choice B is incorrect. Nothing in the passage suggests that such charges 
were made against the Iroquois. 

Choice C is incorrect. It is unsupported by the passage. 

Choice E is incorrect. The passage demonstrates the Iroquois were able to 
play European power politics. 

Remember, when asked to find the main idea, be sure to check the opening 
and summary sentences of each paragraph. 


(E) Lines 23-34 indicate that in the early 1700s and through most of the 
eighteenth century the Iroquois did receive concessions from the European 
powers. Therefore, Choice E is the correct answer. 

Choice A is incorrect. The raid on Lachine was an effective response to 
French aggression, as was the Iroquois-enforced policy of aggressive neutrality. 

Choice B is incorrect. James II’s overthrow was followed by colonial 
uprisings. 

Choice C is incorrect. In response to the Iroquois leaders’ supposed favor- 
ing of the British, the French initiated attacks on the Iroquois (lines 7-13). 

Choice D is incorrect. This sums up the policy of aggressive neutrality. 


(A), (C) Choice A is supported by the passage: the opening sentence of the 
passage discusses a “recent assessment” of the status of global amphibian pop- 
ulations. Likewise, Choice C is supported by the passage: habit degradation, 
which negatively affects amphibians, can be caused by “the introduction of 
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Vath 


a+b 


Va +b 


a+2Vab + 6 


Since both quantities 
are positive, we can 


Square them. 


_ 2Vab 


Since a and bare positive, 2 Jab 


each quantity 





is ` * » . a 
positive. Quantity B is greater. 
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+ exotic invasive species,” that is, non-native species. Note that to receive credit 4. (B) From the 124 people in front of Jill, remove Jack plus the 24 people in 
A for this question you must have chosen both correct answers, not just one. front of Jack: 124 — 25 = 99. Quantity B is greater. 
U 20. (B) The author never cites or quotes an authority. 5. (A) Since OA and OB are radii, they are each equal to 5. With no restrictions 
Th a A ts incorrect. The author defines the term habit fragmentation. on x, chord AB could be any positive number less than 10 (the length of a 
O e æ . «fe c . 
= C oice C is incorrect. The author states a probability, He asserts, “Outright diametee). If ewae 90. AB wold be J50 iness 90) ABs J0 > 7. 
= habitat loss probably has the greatest effect on amphibians.” Therefore, the perimeter of AAOB is greater than 5 + 5 + 7 = 17 
„o ; Choice D is incorrect. The author qualifies a statement. He first states, Quantity rn i A en 
= Outright habitat loss probably has the greatest effect on amphibians.” He : | 
then qualifies what he has said by stating that habitat degradation similar a—b b+ 
affects amphibians. y 6. (C) P =] >a- b=c¢c— a> 2a=b+c>a= £ 
Choice E is incorrect. The author makes several assertions The quantities are equal (C) 
Secti er we Alternative Solution. Since you have an equation with three variables, you 
tion 3—Quantitative Ability can choose values for two of them and find the third. Let a= 2 and b= 1. 
1. (D) Use the laws of exponents. Then 2- EE 3. The average of 6 and c is 2, which equals a. 
Quantity A is de = 45 = #, 
Quantity B is (P) = 32 = 6 7. (C) The average of the measures of the three angles of any triangle is 
If a = 1, the quantities are equal; but if 4 = 2, Quantity A is much greater 180° + 3 = 60°. The quantities are equal (C). 
Neither quantity is alwa ae 
pa o. ty ys greater, and the two quantities are not always 8. (C) The area of the shaded region is the area of the large circle, 257, minus 
the area of the middle circle, 167: 257 — 167 = 9r. The striped region is just 
2. (C) Since the measure of an exterior angle of a triangle is equal to the sum a circle of radius 3. Its area is also 97. The quantities are equal (C). 
of the measures of the tw ite interi 
hi Opposite interior angles, 9. (B) The unmarked angle opposite the 60° angle also measures 60°, and the 
4+b>at+b-—c=0. : : ; ° o 
sum of the measures of all six angles in the diagram is 360°. So, 
b° 
360 =a+b6+c+20+ 60+ 60 
a?’ dN c° =4+ b+ c+ 140. 
i i + b+ c= 220. 
The quantities are e qual (C). Subtracting 140 from each side, we get that a + b + c 
Alternative Solution. Plug ; c o ee fl 3 ay - A oy =. 
ution. Plug in to. < = n- n- X 4” = 4n 
then d= 50 > c= 130 and + 701 ee aT ? a P i 
> = 130 = 0. So, 41° = 44+” and 16 = 4 + n. Then n= 12. 
ae Quantity A Quantity B 11. (D) Let x be the amount in dollars that each of the 20 children were going to 


contribute; then 20x represents the cost of the present. When 4 children 
dropped out, the remaining 16 each had to pay (x + 1.50) dollars. So, 

16(x + 1.5) = 20x = 16x + 24 = 20x => 24 = 4x => x = 6, and so the cost 
of the present was 20 X 6 = 120 dollars. 

Alternative Solution. Since each of the 16 remaining children had to pay an 
extra $1.50, the extra payments totaled 16 X $1.50 = $24. This is the 
amount that would have been paid by the 4 children who dropped out, so 
each of the 4 would have paid $6. The cost of the gift was 20 X $6 = $120. 
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= 12. 110 Draw a Venn diagram. Since 10 seniors are in both band and orchestra, 18. (D) A nice way to answer this question is to pick easy-to-use numbers. 
a 30 are in band only and 50 are in orchestra only. Assume that in 1990 there were 200 boys and 100 girls who earned varsity 
z Oe letters. Then in 2000, there were 150 boys and 125 girls. So, the ratio of girls 
Z to boys was 125:150 = 5:6 or Em 
7 io i 
= 19. (E) The easiest way to solve this is to plug in numbers. Let x = 2 and y= 1. 
cc Then xy = 2, a= 4, and b= 0. Now, plug in 4 for a and 0 for b and see which 
2 . l of the five choices is equal to 2. Only (E) works: 
Therefore, 10 + 30 + 50 = 90 seniors are in at least one group, and the POD: od 
remaining 110 are in neither. a“ —6 = a0 _ 16 Ż 
l 8 8 8 
13. (C)(D)(E)(F)(G) On the six tests, Benjamin earned a total of 6 x 89 = 534 Here is the correct algebraic solution. 
points. On his first five tests, he earned at least 5 x 90 = 450 points, but no Add the two equations: x+ 2y=a 
more than 5 x 100 = 500 points. So his grade on the sixth test was at least te ys 
534 — 500 = 34 and at most 534 — 450 = 84. ee oa 
| Only answer choices C, D, E, F, and G are between 34 and 84. atb 
: Divide by 2: x= 
2 14. (E) Exports to Eastern Europe from other Eastern European countries 2 
increased from $9.8 billion (10% of $98 billion) to $20.88 billion Multiply the second | x+ 2y=a 
(12% of $174 billion)—an increase of slightly more than 100%. equation by —1 and + —x t+ 2y=-0 
add it to the first: 
15. (C) If France's exports to Eastern Europe were four times those of the United cee 
rai then France accounted for “id of the total exports. Since 8% is Divide bye je a = b 
8 of 64%, France accounted for g OF 12.5% of the exports from the 
European Union. a+b a-b. a h? 











Then xy = 7 a 8 


16. 198 The percent increase in total exports to Eastern Europe from 1993 to This is the type of algebra you want to avoid. 


1996 was 





the actual increase ant 174-98 6 20. (D) Since you need a ratio, the length of the side is irrelevant. The area of a 

original amount ae 98 X 100% = <x 100% = 77.55% | l l . s243 Bok 

98 square is s* and the area of an equilateral triangle is . Then the ratio is 
So, in billions of dollars. the increase in total ex 
> ports to Eastern Europe 2 d3 4 4 443 
B o to reed ia 0.7755 X 174 = 134.94, making total exports s 2B =f X 23 TBa 
= 309 billion dollars. Th l ' 
Union was 64% of 309 = ara vill = ren a from the Europ er Of course, you could have used any number instead of s, and if you forgot 
figure was 198, ats, 40 the nearest billion, the the formula for the area of an equilateral triangle, you could have used 
l 
17. (C) Set up the equation: A= 5 Ob. 


(x+ 3) + (2x— 3) + (3x- 5) = 25 
Collect like terms: 


6x-5=2 
_Add 5 to each side: i 6x= 
Divide each side by 6: x= 5 


Plugging in 5 for x, we get that th 
The length of the shortest side is 


e lengths of the sides are 8, 7, and 10. 


+ 
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Sentence Completion 
Questions 


0: KOS EET 
BOS SOIREE Nae 


entence completion questions are those old favorites, fill-in-the-blank ques- 
tions. The new GRE presents some variations on this familiar form. The 
packaging is different, but the task remains the same. 

We sometimes refer to the first question type, the sentence equivalence ques- 
tion, as the double or nothing question. To get credit for answering a sentence 
equivalence question correctly, you must come up with not one correct answer 
choice, but two correct answer choices that work equally well. 

Sentence equivalence questions look like this: 





The medical researchers replied to the charge that their proposed new 
treatment was by demonstrating that it in fact observed standard 
medical practices. 


deleterious 


untested 
unorthodox 


[D] expensive 
intricate 
unconventional 


The medical researchers defend their new treatment by saying that it follows 
accepted, standard practices. What, therefore, must have been the critic’s 
charge or accusation about the treatment? They must have alleged it was 
nonstandard, violating acceptable medical practices. The two words that best 
complete this sentence are unorthodox and unconventional. 

We refer to the second question type, the text completion question, as the mix 
and match question. In a text completion question, you will be presented with a 
sentence or group of sentences containing one to three blanks. Instead of seeing a 
single list of answer choices, you will see one, two, or three independent columns of 
choices; for each blank in the sentence, you must select one correct answer choice 
from the appropriate column, mixing and matching your choices until you come up 
with a combination that makes sense. | 


revised GRE, Kaplan, Barron's, Princeton here: 


Inload.blogspot.com 


CHAPTER 











Bee 


eel) 


Your Clue 





The answer choices to 
sentence equivalence 
questions are marked 
with square boxes, 
not with circles or 
ovals. Square boxes 
are your clue that you 
must select two 
answer choices to get 
the question right. 
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Text completion questions look like this: 


Her novel published to universal (i) , her literary gifts acknowledged 
by the chief figures of the Harlem Renaissance, her reputation as yet 


(ii) by envious slights, Hurston clearly was at the (iii) 
of her career. 


Blank (i) Blank (ii) 


Blank (iii) 





Think about the structure of the sentence. It begins wi 
phrases, each telling about som ©. -t begins with three parallel absolute 


time in itive ] 
her career. All three phrases are positive in tone. The concluding independ- 


Now examine the first blank. What reactio 
Look at the part of the sentence without an 
acknowledged by the chief figures of the 


Hurston’s gifts, these literary luminaries 
had been published to great acclaim (approval). 





Hurston was riding high: she was 


at the zenith (peak) of her career. 
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These are the GRE website’s directions for these double or nothing sentence 


equivalence questions: 


For the following questions, select the two answer choices that, when used to complete 


the sentence, fit the meaning of the sentence as a whole and produce completed sentences 
that are alike in meaning. 


TACTIC 
Before You Look at the Sentence, Look Over the 


l Answer Choices to Locate Any Obvious Synonyms 


Your task is to find two words that can complete the sentence in thought and 





style, and that can function interchangeably in the context. In other words, you may 


be looking for synonyms; you definitely are looking for words that complete the sen- 


tence in the same fashion. 

Before you look at the sentence itself, examine the answer choices. See if you can 
spot a pair of synonyms. Then substitute these two words in the sentence. If both make 
logical sense in the context, you may well have found your answer pair. To check your- 
self, look over the other four choices. Try each of them in the sentence. Satisfy your- 
self that the synonyms you spotted work better than any of these other words. 

Here are six answer choices to a sentence equivalence question. 


extravagant 
tawdry 
parsimonious 
[D] optimistic 
profligate 
pedestrian 


Extravagant and profligate are synonyms; both mean spendthrift or wasteful. 
Now here is the sentence. Do the synonyms that you spotted work in this 


context? 


Although the young duke’s trustees had tried to teach him fiscal prudence, 
they feared he would never learn to curb his ways. 


Clearly, they do. If the young duke has not learned to be careful about his 
finances, it is understandable that his trustees might worry about his inability to 
curb or restrain his profligate and extravagant ways. 

NOTE: Be very careful when you apply this tactic. The test-makers are very 
aware that some examinees simply scan the answer choices looking for synonyms. 
Therefore, often they will deliberately plant obvious synonym pairs among the 
answer choices. These eye-catchers or distractors are there to trick the unwary. 
Because you will recognize these words as synonyms, you may want to select them 
without reading the sentence closely. However, the test-makers are not testing your 
knowledge of vocabulary per se. They are testing your reading comprehension. The 
words you choose do not have to be synonyms. However, they must both make sense 


in the sentence in an equivalent way. 


TIP LZ 


Every sentence 
equivalence 
question has two 
correct answer 
choices. To get 
credit for the ques- 
tion, you must get 
both answers right. 
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TACTIC . 
If You Fail to Detect a Pair of Synonyms Right Away, 


a Read the Sentence and Think of a Word That Makes Sense 


This tactic is helpful because it enables you to get a sense of the sentence as a whole 
without being distracted by any misleading answers among the answer choices. You 
are free to concentrate on spotting key words or phrases in the body of the sentence 
and to call on your own “writer's intuition” in arriving at a stylistically apt choice of 
word. 

See how the process works in a typical model question. 





Because experience had convinced her that Hector was both self-seeking and 
avaricious, she rejected the possibility that the motivation behind his donation 


had been wholly 


redundant 


frivolous 
egotistical 
[D] ephemeral 


altruistic 
benevolent 


This sentence presents a simple case of cause and effect. The key phrase here is 
self-seeking and avaricious. The woman has found the man to be selfish and greedy. 
Therefore, she refuses to believe his motivation for donating money can be 


. She expects selfishness (self-seeking) and greed (avaricious), not their 





opposite. 


You are looking for words that are antonyms for selfish. What words immediately 


nee ee 
come to mind? Selfless, generous, charitable The Missing words are, of course, altru- 
istic and benevolent. They are the correct answer pair. 


Practice Tactic 2 € i . 
xtensively to develop your intuitiv i 
R uitive sense of the mot juste—the 
exactly right word. e mot] 


TACTIC 


cam Consider Secondary Meanings of the An wer Choi 
s 
ER as well as Their Primary Meanings _—— 
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Snakes are the most stationary of all vertebrates; as long as a locality 
them a sufficiency of food and some shelter to which they can readily retreat, 
they have no inducement to change it. 


provides 
constitutes 
affords 
D] denies 
disallows 
withholds 


Snakes tend to be stationary creatures. Why? They stay put because a particular 
locality meets their needs: it provides or offers them food and shelter. 


Look at the other answer choices. Can you rule out any of them? Denies, disal- 
lows, and withholds are all negative terms; none of them seem appropriate in this 
context. After all, if a locality denied or disallowed the snakes food and shelter or 
withheld food and shelter from them, that would not be an inducement or incentive 
for the snakes to stay put. Likewise, constitutes (composes; establishes) does not seem 
appropriate in the context. It feels awkward, even ungrammatical (the verb does not 
normally take an indirect object). 


Only affords is left. Here it clearly is not used with its primary meaning, “to be 
able to meet the expense of,” as in affording to buy a new car. 


Try to think of other contexts for afford. “It affords me great pleasure to be here.” 
“Gustavo’s Facebook entries afford us a glimpse into the daily life of a musician on 
tour.” These sentences use afford with a secondary meaning: to give, offer, or pro- 
vide. The correct answers to this sentence equivalence question are affords and pro- 
vides, 


TACTIC 
Look at All the Possible Choices Before You Choose 


an Answer Pair 


Never decide on your answer before you have read all the choices. You are looking 
for two words that both make sense in the sentence. What is more, not only do both 
these words have to make sense in the sentence, but they have to make the same kind 
of sense. You have to be able to substitute one for the other in the sentence without 
changing the meaning of the sentence as a whole. 

In order to be sure you have not been hasty in making your decision, substitute 
all the answer choices for the missing word. Do not spend a lot of time doing so, but 
do try them all. Then decide which two of these words function in the same way. 
That way you can satisfy yourself that you have come up with the best possible pair. 

See how this tactic helps you deal with another question patterned on examples 


from the GRE. 
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The evil of class and race hatred must be eliminated while it is still in 
state; otherwise, it may grow to dangerous proportions. 
an amorphous 


an overt 


a rudimentary 
[D] a threatening 


an independent 
an embryonic 





On the basis of a loose sense of this sentence’s meaning, you might be tempted to 
select the first choice, amorphous. After all, this sentence basically tells you that you 
should MAPS Out hatred before it gets too dangerous. Clearly, if hatred is vague or 
amorphous, it is less formidable than if it is well-defined. e this readin of 
the sentence is inadequate: it fails to take into account the ee key iat 


Piet ae nh that carry no Suggestion that something lacks its full growth or 
pment. Does overt suggest that something isn’t fully grown? No, it suggests 


TACTIC 
Watch for Si l 
of th for Signal Words That Link One Part 





e Sentence to Another 


si ini 
gnal words, combining them in complex ways 


CAUSE AND EFFECT SIGNALS 


a s explicitly indicating 
logically determines R y indicating that one thing causes another of 
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Cause and Effect Signal Words 


accordingly 
because 
consequently 
given 

hence 

if... then 


SUPPORT SIGNALS 


in order to 
so... that 
therefore 

thus 

when ... then 


Look for words or phrases explicitly indicating that the omitted part of the sentence 
supports or continues a thought developed elsewhere in the sentence. In such 
cases, a synonym or near-synonym for another word in the sentence may provide the 


correct answer. 


Support Signal Words 

additionally furthermore 

also indeed 

and likewise 

as well moreover 

besides too 
EXPLICIT CONTRAST SIGNALS 


Look for function words or phrases (conjunctions, sentence adverbs, etc.) that 
explicitly indicate a contrast between one idea and another, setting up a reversal of 
a thought. In such cases, an antonym or near-antonym for another word in the sen- 


tence may provide the correct answer. 


Explicit Contrast Signal Words 


albeit nevertheless 
although nonetheless 
but notwithstanding 
despite on the contrary 
even though on the other hand 
however rather than 
in contrast still 
in spite of while 
instead of yet 

IMPLICIT CONTRAST SIGNALS 


Look for content words whose meaning inherently indicates a contrast. These words” 
can turn a situation on its head. They indicate that something unexpected, possibly 


even unwanted, has occurred. 
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2. Change the unfamiliar word from one part of speech to another. If the adjec- 


Implicit Contrast Signal Words 


anomaly anomalous anomalously tive embryonic is unfamiliar to you, cut off its adjective suffix —nic and recog- 

illogic . illogical illogically nize the familiar word embryo. If the noun precocity is unfamiliar to you, cut 

incongruity incongruous incongruously off its noun suffix —ity and visualize it with different endings. You may come 

Hony ironic ironically up with the adjective precocious (maturing early). If the verb appropriate is 

paradox paradoxical paradoxically unfamiliar to you, by adding a word part or two you may come up with the 

surprise surprising surprisingly common noun appropriation or the still more common noun misappropriation 
unexpected unexpectedly (as in the misappropriation of funds). 


Note the function of such a contrast signal word in the followinerguestion: Note the application of this tactic in the following example. 


This island is a colony; however, in most matters it is and receives 


no orders from the mother country. 


synoptic 
independent 
methodical 
[D] autonomous 


heretical 
disinterested 


Paradoxically, the more the details this artist chooses, the better 
able she is to depict her fantastic, other-worldly landscapes. 


a ethereal 

fl realistic 

: fanciful 

5 [D] mundane 
| extravagant 
n sublime 








TIP L 


Remember, if you 
can eliminate two 


First, locate any answer choices that are obviously correct. If a colony receives no more answer 
choices, it pays 


orders from its mother country, it is independent to act according to its own wishes: Ogie, 
it is essentially self-governing. It is not necessarily methodical (systematic), nor is it 
by definition heretical (unorthodox) or disinterested (impartial). Thus, you may rule 
out Choices C, E, and F 
The two answer choices remaining may be unfamiliar to you. Analyze them, using 
what you know of related words. Synoptic is related to the noun synopsis, a summary 
or abridgement. Does this term have anything to do with how a colony might gov- 
ern itself? Definitely not. Autonomous, however, comes from the prefix auto- (self) 
and the root nom- (law). An autonomous nation is independent; it rules itself. Thus, 


the correct answers are independent and autonomous. 





TACTIC 
Use Your Knowledge of Word P 
| arts and Pa 
6 to Get at the Meanings of Unfamiliar Words PESAR 


If a word used by the author 
two approaches are helpful. 


The Text Completion Question 


To answer this type of sentence completion question correctly, you must come up 


isu iliar, or i 
nfamiliar, or if an answer choice is unknown to you, 
with the right word for each and every blank in the sentence or group of sentences. 


0 i BC hh ea EE ii Ss WIR ny Si BS Gs BAIT elas cy oe tage Sete tity tip A ater Sane land ane 
Ee Fg wipe) ma gees E Neds ds Jocnaran e EA a Gos a 


rhe: ty weim etait. 
LE AANA Ea Se « 





, the word incongruous contains three 


Or come. Incongruous behavi th i means together; - means to move 
S erefore, IS behavior that does not go together 


behavior; it is unexpected 





As in a Cloze procedure, you have to insert words in a text, monitoring for 
meaning as you read. Your goal is closure: the completion of a partly finished 
semantic pattern. 
These are the GRE website’s directions for text completion questions: 
For the following questions, select one entry for each blank from the cor- 
responding column of choices. Fill all blanks in the way that best completes 


the text. 


Sel) 


Strategy for Analyzing 
Question Types 





There is no partial credit 
for text completion 
questions: to get any 
credit, you must fill in every 
blank in the text correctly. 
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m L 


A 
Do not assume 
that you have to 
work your way 
through the blanks 
sequentially. It may 
be easier to fill 

in the second 
blank first! 
ee 








. 3 
movies tone. Instead, they decried or d 
confirmed your answer choices, 


Testing Tactics for Text Completion Questions 


TACTIC 
7 


In Double- and Triple-Blank Texts, Go Through One Column ata 
Time, Eliminating the Answer Choices That Don’t Fit 


In a text completion question with two or three blanks, read through the entire text 
to get a sense of it as a whole. Pay special attention to the parts of the text (subordi- 
nate clauses, participial phrases, etc.) without any blanks. See whether you can pre- 
dict what the first missing word may be. Then go through the first column, inserting 
each word in the sentence’ first blank. Ask yourself whether a given word would 
make sense in this blank. If it makes no sense, eliminate it. If it makes possible sense, 
keep it in mind as you work on filling in the next blank. 





Critics of the movie version of The Color Purple (i) its saccharine, 
©veroptmistic tone as out of keeping with the novel’s more (ii) 


quality. 


Blank (i) Blank (ii) 


acclaimed 





For a quick, general sense of the opening 


5 e1 clause, break it down. What does it say? 
€ movies sugary sweet tone. | 


copy it, although that answer choice seems unlikely. 

ony at h P for the first blank, decri 

T pe an the latter. Now consider the second blank. The movie's sugary, 
petul tone is out of keeping with the novel’s quality: the two tones disagree. 


herefore > 
» the novel’s tone is | 
, Not sanguine (hopeful : ; 
in peful) or clo 

stead on the bitter or sour side; in a word, acerbic ying (sickly sweet). It is 
3 . 


Now that 
you are sure of your se 
cond an i 
Reread the sentence: swer choice, go back to the first blank. 


Critics of the movie 
ing with the novels 


ed and echoed. with the former 


n ; ae 
S saccharine, Overoptimistic tone as out of keep- 


arly, the critics would not echo the 
| SP araged it, By r ereading the text you have 


more acerbic quality. Cle 
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TACTIC 





8 Break Down Complex Passages into Simpler Components 


In analyzing long, complex text completion items, you may find it useful to simplify 
the texts by breaking them down. Rephrase dependent clauses and long participial 
phrases, turning them into simple sentences. 

See how this tactic helps you to analyze the following complex sentence. 


Museum director Hoving (i) refers to the smuggled Greek urn 
as the “hot pot,” not because there are doubts about its authenticity or 
even great reservations as to its price, but because the (ii) of its 
acquisition is open to question. 










Blank (i) Blank (ii) 
colloquially 
repeatedly 





What do we know? 


1. The urn has been smuggled. 

2. Hoving calls it a “hot pot.” 

3. It is genuine. (There are no doubts about its authenticity.) 

4. It did not cost too much. (There are no great reservations as to its price.) 


In calling the smuggled urn a “hot pot,” Hoving is not necessarily speaking char- 
acteristically: we have no information about his typical mode of speech. Similarly, we 
have no evidence that Hoving has repeatedly called it a hot pot: we know only that 
he called it a hot pot at least once. Hoving is speaking colloquially, that is, informally. 
(Hot here is a slang term meaning stolen or illegally obtained.) You have your first 
correct answer choice, colloquially. 

Now consider the second blank. The urn’s expense is not being questioned, nor is 
the timeliness (well-timed occurrence) of its acquisition. However, because the urn 
has been smuggled in to the country, there clearly are unresolved questions about 
how it got here, in other words, about its mode or manner of acquisition. The sec- 


ond correct answer choice is manner. 


TACTIC Ifa Sentence Contains a Metaphor, Check to See Whether 
That Metaphor Controls the Writer’s Choice of Words 


(and Your Answer Choice) 


Writers sometimes indulge in extended metaphors, complex analogies that imagina- 


tively identify one object with another. . 
In the following example, the mind of a prejudiced person is compared to the 


pupil of an eye in its response to light or illumination. 
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The mind of a bigot is like the pupil of the eye: the more light you 


pour upon it, the more it will 


The image of light unifies this sente 
plete the sentence in such a way as to 
Exactly what takes place when you shin 
stare back or blink; you may see th 
Pens to the pupil of the eye? 
it contracts. Likewise, 
mination, shrinking 
answer choice. 


nee. In choosing an answer, you must com- 
develop that metaphor fully and accurately. 
une a light into someone’s eye? The person may 
e light reflected in the person's eye. But what hap- 


s. Instead it shrinks in size: 


TACTIC 
Once You Have Filled In : 
oradi inde ss the Blanks to Your Satisfaction, 


No matter how con 
rectly, 
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p ae ina one 


sentence Completion Exercise A 
(Sentence Equivalence) 


1. Normally an individual thunderstorm lasts 
about 45 minutes, but under certain condi- 


tions the storm may , becoming 
ever more severe, for as long as four hours. 


wane 
moderate 
persist 
[D] endure 
vacillate 
disperse 


2. Perhaps because something in us instinctively 
distrusts such displays of natural fluency, some 


readers approach John Updike’s fiction with 


wariness 
indifference 
suspicion 


[D] veneration 


bewilderment 
remorse 


3. We lost confidence in him because he never 
the grandiose promises he had 





made. 


forgot about 


reneged on 
carried out 


[D] tired of 
delivered on 
retreated from 





4. We were amazed that a man who had been 
heretofore the most of public 
speakers could, in a single speech, electrify an 
audience and bring them cheering to their 
feet. 


prosaic 
enthralling 
accomplished 
[D] pedestrian 
auspicious 
iconoclastic 


5. Despite the mixture’s nature, we 
found that by lowering the temperature in the 
laboratory we could dramatically reduce its 
tendency to vaporize. 


resilient 
homogeneous 
volatile 

[D] insipid 
acerbic 
unstable 


6. In a revolutionary development in technology, 
some manufacturers now make biodegradable 
forms of plastic; some plastic trash bags, for 
example, gradually when exposed 
to sunlight. 


harden 
stagnate 
inflate 

[D] propagate 
decompose 
disintegrate 
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k: 


10. 


Aimed at curbing European attempts to seize 
territory in the Americas, the Monroe 
Doctrine was a warning to 

foreign powers. 


pertinacious 
cautionary 
credulous 
[D] rapacious 
predatory 
remote 


. Few other plants can grow beneath the canopy 


of the sycamore tree, whose leaves and pods 
produce a natural herbicide that leaches into 
the surrounding soil, other plants 
that might compete for water and nutrients. 


inhibiting 
distinguishing 
nourishing 
[D] suppressing 
harvesting 
fertilizing 


The child was so spoiled by her indulgent 
parents that she pouted and became 
when she did not receive all of their attention. 


discreet 
suspicious 
elated 

ID] sullen 
tranquil 
grumpy 


The reasoning in this editorial is so 


that we cannot see how anyone can be 
deceived by it, 


unsound 
coherent 
astute 

[D] dispassionate 
scrupulous 


[E] specious 


l1. 


12. 


13. 





Because Inspector Morse could not contain 
his scorn for the police commissioner, he was 
imprudent enough to make remarks 
about his superior officer. 


ambiguous 
impartial 
unfathomable 


[D] contemptuous 


scathing 
pertinent 


Though he was theoretically a friend of labor, 
his voting record in Congress that 
impression. 


implied 
confirmed 
created 

[D] belied 
tallied 
contradicted 


Modern architecture has discarded 
trimming on buildings and has concentrated 
on an almost Greek simplicity of line. 


flamboyant 
ornate 
austere 

[D] inconspicuous 
aesthetic 
derivative 





he was. 
indigent 

assiduous 

autocratic 

industrious 

intractable 

self-serving 


[=] le] [0] lo] foe) [>] 





15. Because it arrives so early in the season, before 


many other birds, the robin has been called 
the of spring. 


prototype 
hostage 
harbinger 
ID] herald 
progeny 
newcomer 


Sentence Completion Exercise B 
(Sentence Equivalence) 





1. Truculent in defending their individual rights 

of sovereignty under the Articles of 

Confederation, the newly formed states 
constantly. 


digressed 


conferred 
bickered 


[D] dismembered 
rebuffed 


squabbled 


. In Anglo Saxon times, the monastic scribes 


made distinction between Latin 
texts and texts in the vernacular by assigning 
the former an Anglo-Caroline script and 


reserving the pointed insular script for texts in 


Old English. 


a nice 
a subtle 
a pointless 


[D] an obvious 
an unconventional 


a judgmental 
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. Written in an amiable style, the book provides 


a comprehensive overview of European wines 
that should prove to both the vir- 
tual novice and the experienced connoisseur. 


inviting 
tedious 
engaging 
[D] inspirational 
perplexing 
opaque 


. Shy and hypochondriacal, Madison was 


uncomfortable at public gatherings; his char- 
acter made him a most orator and 
practicing politician. 

conscientious 

unlikely 

fervent 

[D] gregarious 

improbable 

effective 


. Alec Guinness has few equals among English- 


speaking actors, and in his autobiography he 
reveals himself to possess an uncommonly 
prose style as well. 


ambivalent 


infamous 
felicitous 
[D] happy 
redundant 


ephemeral 
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6. 
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Because Pauling stubbornly continued to 
believe in the power of Vitamin C to cure 
cancer despite much evidence to the contrary, 
his colleagues felt he had lost his scientific 


tenacity 


inventiveness 
contrariness 
[D] impartiality 
hypothesis 
objectivity 


. The distinctive qualities of African music 


were not appreciated or even by 
Westerners until fairly recently. 


deprecated 
discerned 
ignored 

[D] revered 
remarked on 


neglected 


. Bored by the verbose and rambling prose of 


the typical Victorian novelist, the student 
welcomed the change to the 
of Ernest Hemingway. 


consistent 
terse 
florid 
[D] equivocal 
pithy 
discursive 


prose 


She is a pragmatist, as to base her 
future on impractical dreams as she would be 
to build a castle on shifting sand. 


determined 
disinclined 
loath 
quick 

[E] diligent 





10. Although eighteenth-century English society 


11. 


12. 


13. 


hea ee e 


as a whole did not encourage learning for its 
own sake in women, it illogically 
women's sad lack of education. 


decried 
postulated 
criticized 
[D] tolerated 
vaunted 
legitimized 


Unlike the gregarious Capote, who was never 
happier than when he was in the center of a 
crowd of celebrities, Faulkner, in later years, 
grew somewhat and shunned com- 


pany. 
dispassionate 
infamous 
reclusive 

[D] ambivalent 
withdrawn 
notorious 


Studded starfish are well protected from most 
predators and parasites by surface 
whose studs are actually modified spines. 

a vulnerable 

an armored 

an obtuse 

[D] a brittle 

a concave 

a rugged 


inordinate 
marginal 
inadvertent 
inadequate 
regulated — 
excessive - 





14. Baldwin's brilliant The Fire Next Time is both 
so eloquent in its passion and so penetrating 
in its candor that it is bound to 
any reader. 


embarrass 
disgust 
disquiet 
iD] unsettle 
disappoint 
bore 
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15. Glendon provides a dark underside to 
Frederick Jackson Turner’s frontier thesis that 
saw rugged individualism as the essence of 
American society—an individualism that 
Glendon sees as atomism. 

antithetical toward 

skeptical of 

degenerating into 

aspiring to 

regressing to 

revitalized by 


[=] [e=] [o] [o] fe] [>| 


Sentence Completion Exercise C (Text Completion) 





1. Unlike other examples of 


verse, Milton's Lycidas does more than merely 


mourn the death of Edward King; it also denounces corruption in the church in 


which King was ordained. 





®© satiric 





elegiac 
© free 
© didactic 










© pedestrian 


2. Just as disloyalty is the mark of the renegade, (i)__- —— — 


(i) - 
Blank (i) 


®© avarice 
cowardice 


Blank (ii) 






© craven 


© laggard 


© misanthrope 









is the mark of the 
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6. One of the most (i) 


3. Because she had a reputation for (i) 
she greeted us so (ii) 


, we were surprised and pleased when 


Blank (i) Blank (ii) 


® credulity © disdainfully 


® irascibly 





© petulance 





4. Despite an affected (i) that convinced casual observers that he was 


(ii) | about his painting and cared only for frivolity, Warhol cared deeply 
about his art and labored at it (iii) 





Blank (i) Blank (ii) Blank (iii) 
@® fervor © indifferent 








© ambivalently 
® diligently 













® gloom 


5. Although a few 
well (i) 


© passionate 


© systematic 


years ago the fundamental facts about the Milky Way seemed fairly 


> Now even its mass and its radius have come into (ii) 


Blank (i) Blank (ii) 


established © prominence 


educators in New York, Dr. Shalala (ii) 


g the city public schools a “rotten barrel” in need 





© intermittently 













a controversy in 1984 by callin 
of (iti) reform. 


Blank (i) Blank (ii) 
@® indifferent 


outspoken 


Blank (iii) 
© partial 
© superficial 


® systemic 










© diverted 
© defused 









© eclectic 
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7. The newest fiber-optic cables that carry telephone calls cross-country are made 
of glass so that a piece 100 miles thick is clearer than a standard 
windowpane. 


8. The texts as we have them were written down and edited carefully by Christians 







proud of their ancestors but unable to bear the thought of their indulging in hea- 


then practices; thus, all references to the ancient religion of the Celts were 
(i) , if not (ii) 


Blank (i) Blank (ii) 


@® aggrieved 
detailed 


9. To alleviate the problem of contaminated chicken, the study panel recommends 






® ironic 






© overawed 






© suppressed 





that the federal government shift its inspection emphasis from cursory bird-by-bird 


check to a more random sampling for bacterial and chemical 


contamination. 


© symbolic 








73 


74 New GRE Sentence Completion Questions 75 


10. The orator was so (i)__ that the audience soon became D 14. Mencken's readers enjoyed his (i) wit, but his victims often (ii) 
at the broad, yet pointed satire. 


Blank (i) Blank (ii) 


11. Her true feelings (i) themselves in her sarcastic asides; only then was her 


w a 15. After having worked in the soup kitchen feeding the homeless, the volunteer began 
to see her own good fortune as (i) and her difference from the destitute 


as chance rather than (ii) 


Blank (i) Blank (ii) 


ORR rem Pie Seen Nand aaa aaa NS natal Ne wh sete ome 


Blank (i) Blank (ii) 










®© bombastic 
inaudible 











© soporific 





















Blank (i) Blank (ii) 
@® anticipated 


® concealed © bitterness 


12. The sugar dissolved in water (i) 









© anxiety 


















; finally all that remained was an almost 








(ii) residue on the bottom of the glass. 
Blank (i) Blank (ii) Sentence Completion Exercise D (Text Completion) 
@ gradually © fragrant 


© imperceptible 









® quickly 
© subsequently 


13. After the Japanese attack on Pearl Harbor on Decem 
Americans were (i) 


dence to (ii) 





© problematic 





. . ? 
1. Chaotic in conception but not in , Kelly’s canvases are as neat as the 


proverbial pin. 


2. During the middle of the eighteenth century, the (i) style in furniture 
and architecture, marked by elaborate scrollwork and (ii) decoration, 


flourished. 
Blank (i) Blank (ii) 


medieval 


© rococo 


ber 7, 1941, Japanese- 


— of being spies for Japan, although there was no evi- 
this accusation. 







Blank (i) Blank (ii) 


=e 


® reminded © carry out 
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© austere 






© excessive 






®© functional 
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5. The tapeworm is an example of (i) __ 


6. Ms. Sutcliffe’s helpful notes on he 


3. Tocqueville decided to swear the oath of loyalty to the new Orleanist king in 


part (i) (he wanted to keep his position as magistrate), and in part 
(ii) (he was convinced that the democratization of politics represented 
by the new regime was inevitable). 





Blank (i) Blank (ii) 


@ opportunistically © altruistically 
® selflessly © irresolutely 


© theoretically © pragmatically 


















4. In seeking to rediscover Zora Neale Hurston, it is intriguing to look at the figure 


she cut in the minds of her contemporaries, the high regard she (i) 


before shifting aesthetic values (ii) her to curio status 


Blank (i) Blank (ii) 
®© deplored © elevated 
® enjoyed © relegated 
















organism, one that lives within 
some or all of its nutrients from its host. 


Blank (i) Blank (ii) 


® an autonomous 


® a hospitable 


© a parasitic 


or on another creature, (ii) _ 













©) converting 


© sublimating 





r latest wine discoveries and her no-nonsense 


warnings to cons i i | 
g umers about (i) wines provide (ii) guide to 


the numbing array of wines of Burgundy, 








Blank (i) Blank (ii) 
® superior © a spotty 








T 
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7. Measurement is, like any other human endeavor, a complex activity, subject to 
(i) , not always used properly, and frequently misinterpreted and 


(ii) 
Blank (i) Blank (ii) 


® analyzed 


®© misunderstood 


, boastfulness is the mark of 





®© correlation 


© legislation 


8. Just as insincerity is the mark of the (i) 


the (ii) 
Blank (i) Blank (ii) 


© hypocrite © braggart 


9. For Miró, art became (i) ritual; paper and pencils were holy objects 
to him, and he worked as though he were (ii) a religious rite. 























Blank (i) Blank (ii) 


© absolving 
© performing 







10. If the Titanic had hit the iceberg head on, its watertight compartments might have 
saved it from (i) , but the great liner swerved to (ii) the iceberg, 
and in the collision so many compartments were opened to the sea that disaster 





was (iii) 
Blank (iii) 
© averted 


Blank (i) Blank (ii) 


© foundering © mollify 













@ inevitable 





@ limited 
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11. We have become so democratic in our habits of thought that we are convinced that 
truth is (i) through a (ii) of facts. 


Blank (ii) 
® hierarchy 


Blank (i) 


© exculpated 


12. The first forty years of life give us the text; the next thirty supply the 


13. The leader of the group is the passionately committed Crimond, whose 


7 h politics is (i) proportional to his disciples lapsed political 
aith. 





© plebiscite 






® transcendence 


















Blank (i) Blank (ii) 


© marginally 









@® engagement in 










® indifference to 


© retreat from 


14. Although the economy suffers (i) 


self-correcting tendencies. 





, it also has strong (ii) and 


Blank (i) Blank (ii) 


© unstable 








® contradictions 









® digressions 
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15. Faced with these massive changes, the government keeps its own counsel; although 


generally benevolent, it has always been regime. 


®© an altruistic 
an indifferent 






© a reticent 
© a sanguine 


© an unpredictable 
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ANSWER KEY Sentence Completion Exercise € 
, E - Reading L hensi 
| Sentence Completion Exeria Ë? ao, eading Comprehension == 
| 5 N X 3. (i) C; (ii) D . 
E o 4. (i) C; (ii) D; (iii) H | I T 
es soca - Questions 
5. C, F 7E 
| 6. E, F eee 
| 7. D, E 5 H G@F 
8. A, P m 
D 2 10. (i) G; (ii) D RE reading comprehension questions test your ability to understand what you 
-D,F 11. (Ù G (i) E read — both content and technique. Each verbal section on the GRE 
10. A, F l 7 | includes two to five relatively short passages, each passage followed by one to four 
12. (1) A; (ii) E | ; i ; : a 
11. D, E p p questions. A passage may deal with the sciences (including medicine, botany, zool- 
12. D, F 3. (i) C; (ii) D ogy, chemistry, physics, geology, astronomy); the humanities (including art, litera- 
DAD 14. (i) A; (ii) F ture, music, philosophy, folklore); or the social sciences (including history, 
14 i 15. (i) A; (ii) D economics, sociology, government). Some passages are strictly objective, explaining 
Ki M D or describing a phenomenon or process neutrally. Others reflect a particular bias or 
.C, D int of view: the author is tryi ince the reader to share his or her opinion 
Se . i point of view: the author is trying to convince p 
ntence Completion Exercise D about the subject being discussed. 
1. B The GRE tends to take its reading passages from The New York Review of Books, 


Sentence Completion Exercise B 


from prestigious university presses (Harvard, Princeton, Oxford), from government 


2. (i) G; (ii) E 


a A A.r publications, and from scholarly journals. Often the test-makers hit academically 
3. A 

2 A B 3 (ii) F (4s » . s . . > 

. A, LOBG | hot” topics — biodiesel fuels, plate tectonics, damage to the ozone layer, Arthurian 
3. A, C os (i) E | romance, the status of women’s literature — that have aroused controversy over the 
4.B,E >. (i) C; (ii) E : past several decades. Frequently they edit these passages to make them more 
5.C. D 6. (i) A; (ii) F | demanding both in vocabulary level and in grammatical complexity. 
6. D. F 7. (i) B; (ii) F Some of the reading comprehension questions on the GRE are factual, asking you 

. D, 8. (i) G; (i) F about specific details in the passages. Others ask you to interpret the passages, to 

ABE i" on | make judgments about them. Still others ask you to recognize various techniques 

8. B, E i 0 G; (ii) E used by the authors or possible applications of their ideas to other circumstances. 

9. B, C 10. (i) G; (ii) D; (iii) H | Some questions include lengthy and complex statements, as lengthy and complex as 
10. A, C 11. (i) B; (ii) E | any sentences in the passage. Read the questions closely, as closely as you read the 
ILC E 12. C text. Be sure, in answering reading comprehension questions, that you read al the Tip L 
12 B, 13. (i) A: Gi answer choices before deciding which is correct. 

Pga | 4 a ti) . The reading comprehension portions of the new GRE contain some surprises for Read the 
13. A, F (i) G; (ii) E : test-takers. A few reading comprehension questions have brand new formats—some aa alae a 
14.C,D 15. C | require you to click on a sentence within the passage that fits a particular descrip- yare seski 
15.C, E tion; others require you to select one or more answer choices to get a question right. before you start 

your search. 


In addition, “new” types of logical reasoning questions now appear in the reading 
comprehension portions of the test. These new logical reasoning questions resemble 
questions found on the Analytical Ability sections of the old GRE, the Logical 
Reasoning sections of the LSAT, the verbal sections of the GMAT, and so on. These 
he on des, E questions ask you to determine the logical conclusion of an argument, to analyze 
ae “you can find: all NEW GRE books in pdf: FS revisethe Afanéeidan andl celarionsidi ofeindividual ‘statements within an argument, . to 
EE y PEE ee http://gre-daynload.blogspot.com | oP tt Ge fag Tae SS 


manip erami epean mm ge ET Co a ee 8 










Ae -i 





Reading Comprehension Questions 83 
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isolate the assumptions underlying an argument, and to distinguish what strength- The logical reasoning reading question that follows consists of a short passage fol- 
S NEUMEN. from what weakens it. lowed by the question, “Which of the following best serves as an assumption that 
The reading comprehension questions following each passage are not arranged in would make the argument above logically correct?” If you read the question before 
order of difficulty. They are arranged to reflect the way the passage’s content is you read the passage, you will know that, as presented, the argument is faulty. As a xy] 
2 organized. A question based on information found at the beginning of the passage result, you will be looking for the flaw as you read the passage and may already real- 
! generally will come before a question based on information at the passage’s end. ize what's wrong before reading through the five answer choices. If you read the pas- Caan 
i sage first, you may not catch the subtle flaw, and you may find the conclusion A e ts 
! pertectly reasonable. Then when you read the question, and learn that the argument DRE ae 
was not logically correct, you will be forced to go back and reread the passage, wast- do not read the 
ing valuable time. answer choices 
! before reading the 
E TACTIC , , , , l passage. Doing so 
E First Read the Question In order to save $500,000 in this year’s budget, the city council voted will confuse you 
EE ; aie . 
£ l Then Read the Passage to freeze the salaries of its school building inspectors. This shortsighted and waste time. 
“| laekespend: di l decision is yet another example of the council’s being penny wise and 
4 as Here Tipe sean comprehension passages on the GRE, you often will have pound foolish. The cursory inspections that will result from this action 
dd i : a ae 
veg — a than can fit conveniently on a single screen. You will con- will cause many structural defects to go undetected, resulting in millions 
i ee 
i E p screen similar to the one on this page. On one-half of the screen you more dollars being spent on repairs in the future. 
e l 
nee mee you must answer; on the other you will see a segment of the 
d passage under consideration. You will have to scroll through the passage in order to 


read the text in its entirety. 





In order for his argument to be logically correct, the author of the above argument 
used which of the following statements as an unstated underlying assumption? 


e pias Which ofthe folowing statements best describesth @ City inspectors are already overpaid and so the wage freeze is warranted. 

a parti h ements ibest , . j i 

send laure lint ange organization ofthe author's discussion of the importance The city council cares less about the safety of the school children than it 
Likewise, both are cooperative. ofthe termite/macaque comparison in the development does about saving money. 


40 l . of a unified science of soci bioloav? d ; : ‘ . 
(40) members organize themselves into iobiology? ! © If they do not receive an increase in their wages, school inspectors will 


: working groups that observe a H , l l i à Ta 
, Soara aienea Opeon sanaecraconassonondnen | become lax In performing ther jobs 
San con members of both groups a | a 3 ® The council does not feel that cursory inspections will necessarily result in 
y to each oth H l 2 . : 
(45) basic emotions and aces aoaie he i a. se defects going undetected. 
animosity, fight, hunger, rank within a Bie iiaii © The council will not authorize repairs in the future, so it will never have to 
Particular caste, and ability to reproduce. © acknowledges hypothetical objections to th | 
Wilson readily concedes that, from a comparison, but concludes by reaffirming its j Incur the extra costs. 
Specialist’ perspective, such a likeness aan: 


(50) may at first ap i 
pear superficial, even : 
unscientifically glib, ive © He cites critical appraisals of the comparison, but 
refrains from making an appraisal of his own, 





ng 





nel NEP OARS nae gah a 


Nonetheless, in this eminent scholars 


The passage attempts to justify the conclusion that the city will eventually have 


: judgment, “It is out of such delibe | , poe : 
; Oversimplification that the aneia of O He notes an ambiguity in the comparison, but finally PE 1 i d th l 
4 a general theory are made es its validity, | to pay much more than it is now saving. Having first read the question, you were 
; | on the lookout for a flaw in the passage’s logic (the passage’s failure to state an under- 
A Cli . ° ; . . & 
"Ck on your choice. lying assumption). Therefore, you probably picked up the subtle shift from “freeze 





the salaries” in the first sentence to perform “cursory inspections” in the third sen- 
tence. If you did, you might have said to yourself, “The fact that the wages of the 
inspectors are not being raised does not necessarily mean that they will retaliate by 
rendering poorer service.” This then is the gap in the passage’s logic. To justify the 
conclusion presented, you need to assume that freezing salaries will result in cursory 


or slipshod inspections; and this is precisely what Choice C says. 


Under these conditions, 
n read the passage. 
t is particularly important to follow this tactic 


ical reasoning questi 
ions on the GRE. You ; . 
at the argument, E Sr omst 160 


clearl l 
y only one tactic works: first read the question, then 








argument—assumptions central y and analyzing each and every aspect of the | In the preceding example, none of the other choices is an assumption upon which 
do no more work than ee ae evidence, further application logical flaws i the argument depends. You can read and analyze each of the other choices before 
ment. Know what å Da ef LOOK at the question stem, Then éxamine the argu : | eliminating it, but that takes time. It ts always better if you can anticipate the cor 





Ge You eet Ar aspect of the arpument you are te a oe ) 
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_ READING COMPREHENSION STRATEGIES 


1. Read the question carefully, so that you are sure you understand 
what it is asking. Decide whether itis asking about a specific, readily 
identifiable detail within the passage, or whether it is asking about 
the passage as a whole. Note any key words in the een that may 
help you spot where the answer may be found. 

. Next, turn to the passage. Read as rapidly as you can with under- 
standing, but do not force yourself. Do not worry about the time ele- 





_ment. If you worry about not finishi 
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ing the test, you will begin to take _ 
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The chief theme of the passage can best be described as.. 

Which of the following titles best states the central idea sf the passage? 
Which of the following statements best expresses the main idea of the 
passage? 


2. Finding Specific Details Questions that test your ability to understand what 
the author states explicitly are often worded: 


According to the author... 
The author states all of the following EXCEPT... 


shortcuts and miss the correct answer in your haste. According to the passage, which of the following is true of the... 
_ 3. As you read the opening sentences, try to anticipate what the pas- : The passage supplies information that would answer which of the follow- 
f sage will be about. Whom or what is the author Barai about? m ing questions? 
| in other words, is the topic of this passage? , Which of the follow; Ta CET dis ak 
_ 4. As you scroll through the passage, think about what kind of writing : ich of the following statements is (are) best supported by the passage: 
this is. What i is the author trying to do? | Poa d Which of the following is NOT cited in the passage as evidence of...? 
paaa ieina author trying to explain some Sra s ta t of the topic? ee | 3. Drawing Inferences Questions that test your ability to go beyond the 
| pea eE describe some aspect of the topic? author’s explicit statements and see what these statements imply may be 
i s the author trying to argue or del j 


lebate some aspect of the topic? | 








What does the author feel abou this topic? What audience is the 
author addressing here? Answering ase osion will give you = 
sense of the passage as a whole. 7 
5. Use your scratch paper intelligently. Take. brief notes is important 
words or phrases in different paragraphs so that you 
to them quickly when you want to verify an answer choice. You may 
also want to note key words in question stems pone like EXCEPT 
; | and LEAST, which the test-makers 6 ride - ee ite or Jl a iph asis, an 
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_ Not rely on your memory. Above all, do not rey on na thing you may 
have learned from your reading or courses about the 6 tobie of his” 


ya know from other sources. 


you can scroll back © 


major subdivisions. In order to answer the questi stion prope ly, you 3 


worded: 


It can be inferred from the passage that... 

The author implies that... 

The passage suggests that... 

Which of the following statements about...can be inferred from the 
passage? 


4. Application to Other Situations (These are logical reasoning questions.) 
Questions that test your ability to recognize how the author's ideas might 
apply to other situations often are worded: 


With which of the following statements would the author of the passage be 
most likely to agree? 

With which of the following aphorisms would the author be in strongest 
agreement? 

The author's argument would be most weakened by the discovery of which 


of the following? 


The author's contention would be most clearly strengthened if which of the 
following were found to be true? 


Nic a SAAE PRAE eae erect: Crete tet tua 


: passage. Base your answer on wiat ìt this renas arai noto on on what 


ne inme PERRA E E SARE ikae nine 





TACTIC Which of the following examples could best be substituted for the author’s 
Learn to Spot the Major Reading example of...? $ 
Question Types Which of the following statements would be most likely to begin the para- 


graph immediately following the passage? 


It helps to familiarize yourself with the major types of reading questions on the test. | The author is most probably addressing which of the following audiences? 


If you can recognize just what a given question is asking for, 
to tell which reading tactic to apply. 


Here are seven categories of reading questions you are likely to face: 


ou will be better able 
a 5. Tone/Attitude Questions that test your ability to sense an authors emotional 


State often take the form: | 
The author's attitude toward the problem can best be described as... 
The author regards that idea that...with... 


The author's tone in the passage is that of a person attempting to.. 
Which of the following best describes the author's tone in the ee 


1. Main Idea Questions that test your ability to find the central thought of a 
Passage or to judge its significance often take one of the followi 
The main point of the passage is to.. 
The passage is primarily concerned hy a 
The author's primary purpose in this Passage is to... 


ng forms: 
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6. Technique Questions that test your ability to recognize a Passages method 
of organization or technique often are worded: 


Which of the following best describes the development of this Passage? 

In presenting the argument, the author does all of the following EXCEPT... 

The relationship between the second paragraph and the first paragraph can 

best be described as... 

In the passage, the author makes the central point primarily by... 
e organization of the Passage can best be described as... 


7. Determining the Meaning 
test your ability to work out 
text often are worded: 


of Words from Their Context Questions that 


the meaning of unfamiliar words from their con- 


As it is used in the Passage, the term...can best be described as... 
The phrase...is used in the Passage to mean that... 


As used by the author, the term...refers to... 
The author uses the phrase...to describe... 


TACTIC 


When Asked to Find the Main idea. Be Sure 
to Check 
the Opening and Summary Sentences of Each Paragraph 





Note that in GRE reading pas 


Sages topic sentences are ae ee 
than stated directly, If you cannot find sometimes implied rather 


a topic sentence, ask yourself these questions: 


can be a person, place, or thing. It can be some- 


Process, or something in 
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that characterize both insect and vertebrate societies and less concerned 
with the structural differences that divide them to such an apparently 
irreconcilable degree. Thus, he freely compares termites and macaques, 
(10 pointing out numerous likenesses between them. Both societies are terri- 
torial: they occupy a particular home range, which they defend against 
intruders. Likewise, both are cooperative: members organize themselves 
into working groups that observe a clearly-defined division of labor. In 
addition, members of both groups can convey to each other a range of 
(15) basic emotions and personal information: animosity, fright, hunger, rank 
within a particular caste, and ability to reproduce. Wilson readily con- 
cedes that, from a specialist’s perspective, such a likeness may at first 
appear superficial, even unscientifically glib. Nonetheless, in this eminent 
scholar’s judgment, “it is out of such deliberate oversimplification that the 
(20) beginnings of a general theory are made.” 


'Edwin O. Wilson, Harvard professor and author of Sociobiology. 


Now look at a typical main idea question on this passage. 






SEE DIG OP BE peer NGAGE ORAS 


Which of the following best summarizes the author's main point? 


@ Facile and simplistic comparisons of animal societies could damage the 
Prospects for the establishment of a unified science of sociobiology. | 

It is necessary to study both biology and sociology in order to appreciate 
how animals as different as termites and rhesus macaques can be said to 
resemble each other. E 

© The majority of animal species arrange themselves in societies whose 
patterns of group behavior resemble those of human societies. 

© Itis worthwhile noting that animals as dissimilar as termites and rhesus 
monkeys observe certain analogous and predictable behavior patterns. 

© An analysis of the ways in which insect and vertebrate societies resemble one 
another could supply the foundation for a unified science of sociobiology. 


ee ee ee ee 


Look at the opening and summary sentences of the passage: “only when we are able to 
apply the same parameters and mathematical principles to weighing both troops of 
thesus Macaques and termite colonies will a unified science of sociobiology finally 
Cxist...it is out of such deliberate oversimplification that the beginnings of a general 
theory are made.” First, is there a person, place, thing, idea, or process that is common 
to both sentences? Are there any words in the last sentence that repeat something in 
the first? 4 general theory repeats the idea of a unified science of sociobiology. The para- 
gtaph’s subject seems to be the unified science of sociobiology. Note as well the — 
Pointing to expectations for the future — will.. finally exist, beginnings. The L z 
oth Sentences appears positive: when certain conditions are met, then, in Wi nas 
view, a specific result will follow — we will have a unified science or general theory o 
Sociobiology, This result, however, is not guaranteed; it can come about only if the 
“onditions are met. . l 
Now turn to the answer choices. What does Choice A say about a unified science 


0 Sociobiology? It states some things could make it less likely, not more likely, 
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to come about. Choice A is incorrect; it contradicts the passage’s sense that a unified 
science of sociobiology is a /ikely outcome. Choices B, C, and D also may be incor- 
rect: not one of them mentions a unified science of sociobiology. On closer inspec- 
tion, Choice B proves incorrect: it makes an unsupported statement that one needs 
biological and sociological education to understand the resemblances between 
insects and vertebrates. Choice C also proves incorrect: it goes far beyond what the 
passage actually states. Where the passage speaks in terms of termites and rhesus 
macaques, Choice C speaks in terms of the majority of animal species and extends 
the comparison to include humans as well. Choice D, while factually correct accord- 
ing to the passage, is incorrect because it is too narrow in scope. It ignores the 
author's main point; it fails to include Wilson’s interest in the possibility that a study 
of such similar patterns of behavior might lead to a general theory of sociobiology. 
The correct answer is Choice E. It is the only statement that speaks of a 
unified science of sociobiology as a likely possibility. 


TACTIC 
When Asked to Choose a Title, Watch Out 
for Choices That Are Too Specific or Too Broad 


A paragraph has been defined as a group of sentences revolving around a central 
theme. An appropriate title for a paragraph, therefore, must express this central 
theme that each of the sentences in the paragraph develops. It should be neither too 
broad nor too narrow in scope; it should be specific and yet comprehensive enough 
to include all the essential ideas presented by the sentences. A good title for a pas- 
sage of two or more paragraphs should express the thoughts of ALL the paragraphs. 

When you are trying to select the best title for a passage, watch out for words that 
come straight out of the passage. They may not always be your best choice. 

This second question on the sociobiology passage is a title question. Note how it 
resembles questions on the Passage’s purpose or main idea. 


Which of the following is the best title for the passage? 


@ Deceptive Comparisons: Oversimplification in Biological Research 
An Uncanny Likeness: Termites and Rhesus Macaques 

© Structural Dissimilarities Between Insects and Vertebrates 

© Arguments Against a Science of Sociobiology 

© Sociobiology: intimations of a General Theory 


_— O O 


Choice A is incorrect: it is at once too narrow and too broad. It is too narrow in that 


the passage refers to oversimplification only in passing; it does not have oversimplifi- 
cation as its subject. It is too broad in that the passage emphasizes sociobiology, not 
the whole realm of biological research. It is also misle 


that the deliberate oversimplification of the com 
macaques is intended to deceive. 


À Choice B is incorrect: it is too narrow. True, the author discusses the resemblance 
ctween termite and macaque societies; however, this likeness is not his subject. He 


ading; the passage never asserts 
parison between termites and 
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discusses it to provide an example of the sort of comparison that may lay the ground- 
work for a potential science of sociobiology. 

Choice C is also incorrect because it is not inclusive enough. It fails to mention 
the potential science of sociobiology. In addition, while the passage refers to struc- 
tural differences between insect and vertebrate societies, it stresses structural similar- 
itles, not structural dissimilarities. 

Choices D and E both mention the theory of sociobiology. Which is the better 
title for the piece? Clearly, Choice E: the author is not arguing against the potential 
science of sociobiology; he is reporting Wilson’s opinions concerning the likelihood 
of sociobiology’s emergence as a unified science. Thus, he finds in the termite- 
macaque comparison zntimations or hints of an incipient general theory. 


TACTIC When Asked to Determine Questions of Attitude, 
Mood, or Tone, Look for Words That Convey 
Emotion, Express Values, or Paint Pictures 





In determining the attitude, mood, or tone of an author, examine the specific dic- 
tion used. Is the author using adjectives to describe the subject? If so, are they words 
like fragrant, tranquil, magnanimous — words with positive connotations? Or are 
they words like fetid, ruffled, stingy — words with negative connotations? 
en we speak, our tone of voice conveys our mood — frustrated, cheerful, crit- 

ical, gloomy, angry. When we write, our images and descriptive phrases get our feel- 
Ings across. 

The next model question on the Wilson passage is an attitude question. Note the 
range of feelings in the answer choices. 





SS AS et BESS 


According to the author, Wilson’s attitude toward the prospect of a unified theory 
in Sociobiology can best be characterized as which of the following? 


@ Unconditional enthusiasm 
Cautious optimism 

© Unbiased objectivity 

© Resigned acquiescence 
© Strong displeasure 


a n a a a 


How does Wilson feel about the possibility of a unified theory of sociobiology? The 
answer choices range from actively negative (strong displeasure) to actively positive 
(unconditional enthusiasm), with passively negative (resigned acquiescence), neutral 
(unbiased objectivity), and guardedly positive (cautious optimism) in between. 

_ Wilsons attitude toward the possibility of a unified theory of sociobiology is 
implicit in the author’s choice of words. It is clear that Wilson views this possibility 
P ositively; the whole thrust of his argument is that the current studies of the simi- 
arities between insect and vertebrate societies could mark the beginnings of such 
è unified theory and that the specialist should not dismiss these studies as glib or 
‘impleminded. Note in the second sentence how the author describes Wilson as a 
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leading proponent or champion of sociobiology, someone whose feelings about the 
field are by definition positive. 

Wilson is certainly not unhappy or strongly displeased with this potential unified 
theory, nor is he merely long-suffering or resigned to it. Similarly, he is not unbiased 
and objective about it; he actively involves himself in arguing the case for sociobiol- 
ogy. Thus, you can eliminate Choices C, D, and E. But how do you decide between 
the two positive terms, enthusiasm and optimism, Choice A and Choice B? To decide 
between them, you must look carefully at the adjectives modifying them. Is Wilsons 
enthusiasm unqualified or unconditional? You may think so, but look again. The 
opening sentence states a basic condition that must be met before there can be a uni- 
fied science of sociobiology: the same parameters and mathematical principles 
must be used to analyze insect and vertebrate societies. Though a proponent 
of sociobiology, Wilson is first and foremost a scientist, one who tests hypotheses 
and comes to logical conclusions about them. Unconditional enthusiasm seems to 
overstate his attitude. 

Choice A appears incorrect. What of Choice B? Is Wilsons optimism cautzous or 
guarded? Yes. According to the passage, Wilson is aware that specialists may well find 
fault with the sociobiologist’s conclusions; the passage uses terms that convey values, 
first the negative “superficial, even unscientifically glib” to suggest the specialists 
negative attitude toward sociobiology, then the positive “deliberate” to convey 
Wilson’s own more positive response. The correct answer is Choice B. 


TACTIC 

When Asked About Specific Details in the Passage, 
Spot Key Words in the Question and Scan the Passage 
to Find Them (or Their Synonyms) 





In developing the main idea of a passage, a writer will make statements to support 
his or her point. To answer questions about such supporting details, you must find 
a word or group of words in the passage supporting your choice of answer. The 
words “according to the passage” or “according to the author” should focus your 
attention on what the passage explicitly states. Do not be misled into choosing an 
answer (even one that makes good sense) if you cannot find it supported by the text. 


Detail questions often ask about a particular phrase or line. In such cases, use the 
following technique: 


1. Look for key words (nouns or verbs) in the answer choices. 

2. Scroll through the passage, looking for those key words or their synonyms. 
(This is scanning. It is what you do when you look up someone’s number in 
the phone directory.) 

3. When you find a key word or its synonym in a sentence, reread that sentence 
to make sure the test makers haven't used the original wording to mislead you. 


Read the following brief passage and apply this tactic. 


What is involved in the process of visual recognition? First, like com- 
puter data, visual memories of an object must be stored; then, a mecha- 
nism must exist for them to be retrieved. But how does this process work? 

Line The eye triggers the nerves into action. This neural activity constructs a 
(5) picture in the brain’s memory system, an internal image of the object 
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observed. When the eye once again confronts that object, the object is 
compared with its internal image; if the two images match, recognition 
takes place. 
Among psychologists, the question as to whether visual recognition is 
ao) a parallel, single-step operation or a sequential, step-by-step one is the 
subject of much debate. Gestalt psychologists contend that objects are 
perceived as wholes in a parallel operation: the internal image is matched 
with the retinal impression in one single step. Psychologists of other 
schools, however, suggest the opposite, maintaining that the individual 
(15) features of an object are matched serially with the features of its internal 
image. Some experiments have demonstrated that the more well-known 
an object is, the more holistic its internal image becomes, and the more 
parallel the process of recognition tends to be. Nonetheless, the bulk of 
the evidence appears to uphold the serial hypothesis, at least for simple 
(20) objects that are relatively unfamiliar to the viewer. 


Now look at the following question on a specific detail in the passage. 





According to the passage, psychologists of the Gestalt school assume which of 
the following about the process of visual recognition? 


Select al/ that apply. 


The image an object makes on the retina is exactly the same as its 
internal image. 

The mind recognizes a given object as a whole; it has no need to 
analyze the object’s constituent parts individually. 

The process of matching an object with its internal image takes place 
in a single step. 





You can arrive at the correct answer to this question by elimination. 

First, quickly scan the passage looking for the key word Gestalt. The sentence 
mentioning Gestalt psychologists states they maintain that objects are recognized as 
wholes in a parallel procedure. The sentence immediately preceding defines a paral- 
lel procedure as one that takes only one step. 

Now examine the statements. Do Gestalt psychologists maintain that an object's 
retinal image is exactly the same as its internal image? Statement A is unsupported 
by the Passage. 

Statement B is supported by the passage: lines 11-12 indicate that Gestalt psy- 
chologists believe objects are recognized as wholes. 

Statement C is supported by the passage: lines 12-13 indicate that Gestalt psy- 
chologists believe matching is a parallel process that occurs in one step. 

Choices A, B, and C are all correct. 

Note how necessary it is to point to specific lines in the passage when you answer 


Westions on specific details. 
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TACTIC 
7 When Asked to Make Inferences, Base Your Answers 
on What the Passage Implies, Not What It States Directiy 


In Language in Thought and Action, S. 1. Hayakawa defines an inference as “a state- 
ment about the unknown made on the basis of the known.” 

Inference questions require you to use your own judgment. You must not take 
anything directly stated by the author as an inference. Instead, you must look for 
clues in the passage that you can use in deriving your own conclusion. You should 
choose as your answer a statement that is a logical development of the information 
the author has provided. 


Try this relatively easy inference question, based on the previous passage about 
visual recognition. 





One can infer from the passage that, in visual recognition, the process of 
matching 


@ requires neural inactivity 


cannot take place if an attribute of a familiar object has been altered in 
some way 


© cannot occur when the observer looks at an object for the very first time 
© has now been proven to necessitate both serial and parallel processes 
© can only occur when the brain receives a retinal image as a single unit 


eee O 


Go through the answer choices, eliminating any choices that obviously contradict 
what the passage states or implies. Remember that in answering inference questions 
you must go beyond the obvious, beyond what the authors explicitly state, to look 
for logical implications of what they say. 

Choice A is incorrect. Nothing in the passage suggests that the matching process 
requires or demands neural inactivity. Rather, the entire process of visual recogni- 
tion, including the matching of images, requires neural activity. 

Choice D is incorrect. It is clear from the passage that the matching process is 
not fully understood; nothing yet has been absolutely proven. The weight of the evi- 
dence seems to support the serial hypothesis, but controversy still surrounds the 
entire question. 

Choice E is incorrect. It can be eliminated because it directly contradicts infor- 
mation in the passage stating that recognition most likely is a serial or step-by-step 
process rather than a parallel one receiving an image as a single unit. 

Choices B and C are left. Which is a possible inference? Choice C seems a pos- 
sible inference. Although the author never says So, it seems logical that you could 
not match an object if you had never seen it before. After all, if you had never seen 
the object before, you would have no prior internal image of it and would have 
nothing with which to match it. What of Choice B? Nothing in the passage men- 
tions altering any attributes or features of a familiar object. Therefore, on the basis 
of the passage you have no way to deduce whether matching would or sould not be 
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possible if such a change took place. There is not enough information in the passage 
to justify Choice B as an inference. The correct answer is Choice C. 

Another, more difficult inference question is based on the previous excerpt 
reviewing Wilson’s Sociobiology. Review the passage briefly and see how you do with 
a question that very few of the examinees would have answered correctly. 


According to Wilson, only when we are able to apply the same param- 
eters and mathematical principles to weighing both troops of rhesus 
macaques and termite colonies will a unified science of sociobiology 

Line finally exist. While recognizing that many of his colleagues question such 
(5 an outcome, Wilson, one of sociobiology’s leading proponents, finds him- 
self simultaneously more and more struck by the functional similarities 
that characterize both insect and vertebrate societies and less concerned 
with the structural differences that divide them to such an apparently 
irreconcilable degree. Thus, he freely compares termites and macaques, 
(10) pointing out numerous likenesses between them. Both societies are terri- 
torial: they occupy a particular home range, which they defend against 
intruders. Likewise, both are cooperative: members organize themselves 
into working groups that observe a clearly-defined division of labor. In 
addition, members of both groups can convey to each other a range of 
(15) basic emotions and personal information: animosity, fright, hunger, rank 
within a particular caste, and ability to reproduce. Wilson readily con- 
cedes that, from a specialists perspective, such a likeness may at first 
appear superficial, even unscientifically glib. Nonetheless, in this eminent 
scholar’s judgment, “it is out of such deliberate oversimplification that the 
(20) beginnings of a general theory are made.” 





In analyzing insect and vertebrate societies, the passage suggests which of 
the following? | 
® A clearly-defined division of labor is a distinguishing feature of most insect and 


vertebrate societies. a | 
The caste structures of insect and vertebrate societies share certain 


likenesses. p eee 
© Most insect and vertebrate societies utilize cooperative groups to hold an 


defend their home range. . E 
© The system of communication employed by members of insect societies 

resembles the system that members of vertebrate societies follow. 
® Major structural differences exist between insect and vertebrate societies. 


a 


Why would most examinees answer this question incorrectly? The reason ts simple: 
it is easy to confuse statements made about specific insect and vertebrate societies 
with statements made about insect and vertebrate societies in general. In this pas- 
sage, in the fourth sentence, the author switches from talking about Wilsons views 
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of insect and vertebrate societies in general and refers to his comments on termites 
and macaques in specific. 

Go through the answer choices one by one. Does the passage suggest that a 
clearly-defined division of labor distinguishes most insect and vertebrate societies? 
No. It merely states that, according to Wilson, a clearcut division of labor is a char- 
acteristic of termite and rhesus macaque societies. Choice A is incorrect: you cannot 
justify leaping from a single type of insect (termites) and a single type of vertebrate 
(rhesus macaques) to most insects and most vertebrates. 

Does the passage suggest that the caste structure of insect societies shares certain 
likenesses with that of their counterparts in vertebrate societies? No. It merely states 
that, according to Wilson, termites and macaques both can communicate rank 
within a particular caste. Choice B is incorrect. You cannot assume that the caste 
structure of insect societies is similar to the caste structure of vertebrate societies just 
because termites and rhesus macaques both have some way to communicate caste 
status or rank. 

Does the passage suggest that most insect and vertebrate societies form coopera- 
tive groups in order to hold and defend their home range or territory? No. It merely 
states that termites and macaques organize themselves into cooperative groups, and 
that both species occupy and defend territories. Choice C is incorrect: again, 
you cannot justify leaping from termites and rhesus macaques to most insects and 
most vertebrates. 

Does the passage suggest that the system of communication employed by mem- 
bers of insect societies resembles that employed by members of vertebrate societies? 
No. It merely states that communication among termites and macaques serves sim- 
ilar ends; it says nothing about the specific systems of communication they use, nor 
about those systems of communication used by other insects and vertebrates. Choice 
D is incorrect. 

The correct answer is Choice E. In the passage, the author states that Wilson has 
grown less impressed “with the structural differences that divide them (i.e., insect 
and vertebrate societies) to such an apparently irreconcilable degree.” This suggests 


that, even though Wilson may be unimpressed with them, these differences exist and 
are major. 


TACTIC 
8 When Asked to Apply Ideas from the Passage 
to a New Situation, Put Yourself in the Author’s Place 


GRE application questions require you to do three things: 





1. Reason — If X is true, then Y must also be true. 

2. Perceive Feelings — If the author feels this way about subject A, he probably 
feels a certain way about subject B. 

3. Sense a Larger Structure — This passage is part of an argument for a proposal, 
or part of a description of a process, or part of a critique of a hypothesis. 


Like inference questions, application questions require you to go beyond what the 
author explicitly states. Application questions, however, ask you to go well beyond a 


simple inference, using clues in the passage to interpret possible reasons for actions 
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and possible outcomes of events. Your concern is to comprehend how the author's 
ideas might apply to other situations, or be affected by them. To do so, you have to 
put yourself in the author's place. 

Imagine you are the author. What are you arguing for? Given what you have just 
stated in the passage, what would you want to say next? What might hurt your argu- 
ment? What might make it stronger? What kind of audience would appreciate what 
you have to say? Whom are you trying to convince? If you involve yourself person- 
ally with the passage, you will be better able to grasp it in its entirety and see its 
significance. 

Answer the following application question based on the previous passage dis- 


cussing Wilson's Sociobiology. 





Which of the following statements would be most likely to begin the paragraph 

immediately following the passage? 

® Wilson has raised a problem in ethical philosophy in order to characterize 
the essence of the discipline of sociobiology. 

It may not be too much to say that sociology and the other social sciences 
are the last branches of biology waiting to be integrated into neo-Darwinist 
evolutionary theory. p 

© Although behavioral biology is traditionally spoken of as if it were a unified 
subject, it is now emerging as two distinct disciplines centered on 
neurophysiology and sociobiology, respectively. 7 

® The formulation of a theory of sociobiology constitutes, in Wilson's opinion, 
one of the great manageable problems of biology for the next twenty or 


thirty years. 
© In the past, the development of sociobiology has been slowed by too close 


an identification with ethology and behavioral psychology. 
Se ec a a 


As you know from answering the previous main idea and attitude questions, 
Wilson’s point is that students of insect and vertebrate societies may be on the verge 
of devising a general theory of sociobiology. Like Wilson, the author of the passage 
appears optimistic about the likelihood of developing this unified science. At the 
same time, again like Wilson, he is cautious; he too does not wish to overstate 
the case. 

Put yourself in the authors place. What would you be likely to say next? The 
author has just been describing Wilson’s hopeful view of the prospects for putting 
together a general theory of sociobiology. What would be more natural than for him 
next to discuss Wilsons opinion of a time frame for formulating this general 
theory? Choice D, with its confident yet judicious view of the formulation of a the- 
ory of sociobiology as “one of the great manageable problems of biology for the next 
twenty or thirty years,” seems a logical extension of what the passage has just been 
Saying. While Choices A, B, C, and E all touch on sociobiology in some way, none 
of them follows as naturally from the passage's immediate argument. 
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TACTIC 
When Asked to Give the Meaning of an 
Unfamiliar Word, Look for Nearby Context Clues 


When a question in the reading comprehension part of an examination asks for the 
meaning of a word, that meaning can usually be deduced from the word’s context. 
The purpose of this kind of question is to determine how well you can extract mean- 
ing from the text, not how extensive your general vocabulary is. 

Sometimes the unknown word is a common word used in one of its special or 
technical meanings. For example: 


He threw the pot in an hour. The wheel turned busily and the shape grew 
quickly as his fingers worked the wet, spinning clay. (Throw here means to 
shape on a potter's wheel.) 


At other times, the unknown word may bear a deceptive resemblance to a known 
word. 


He fell senseless to the ground. (He was unconscious. He did not fal] 
foolishly or nonsensically to the ground.) 


Just because you know one meaning of a word, do not assume that you know its 
meaning as it is used in a particular passage. You must look within the passage for 
clues. Often authors will use an unfamiliar word and then immediately define it 
within the same sentence. The two words or groups of words are juxtaposed — set 
beside one another — to make their relationship clear. Commas, hyphens, and 
parentheses may signal this relationship. 


I. The rebec, a medieval stringed instrument played with a bow, has only three 
strings. 

2. Paleontologists — students of fossil remains — explore the earth’s history. 

3. Most mammals are quadrupeds (four-footed animals). 


Often an unfamiliar word in one clause of a sentence will be defined or clarified 
in the sentence’s other clause. 


1. The early morning dew had frozen, and everything was covered with a thin 
coat of rime. 
2. Cowards, we use euphemisms when we cannot bear the truth, calling our dead 
the dear departed,” as if they have just left the room. 


Refer once more to the passage on visual recognition to answer the following 
question. 


What is involved in the process of visual recognition? First, like com- 
puter data, visual memories of an object must be stored; then, a mecha- 
nism must exist for them to be retrieved. But how does this process work? 

Line The eye triggers the nerves into action. This neural activity constructs a 
(5) picture in the brains memory system, an internal image of the object 
observed. When the eye once again confronts that object, the object is 


compared with its internal image; if the two images match, recognition 
takes place. 
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Among psychologists, the question as to whether visual recognition is 
(19) a parallel, single-step operation or a sequential, step-by-step one is the 
subject of much debate. Gestalt psychologists contend that objects are 
perceived as wholes in a parallel operation: the internal image is matched 
with the retinal impression in one single step. Psychologists of other 
schools, however, suggest the opposite, maintaining that the individual 
(15) features of an object are matched serially with the features of its internal 
image. Some experiments have demonstrated that the more well-known 
an object is, the more holistic its internal image becomes, and the more 
parallel the process of recognition tends to be. Nonetheless, the bulk of 
the evidence appears to uphold the serial hypothesis, at least for simple 
(20) objects that are relatively unfamiliar to the viewer. 





Which of the following phrases could best replace “the more holistic its internal 
image becomes” (line 17) without significantly changing the sentence’s 
meaning? 

@ the more its internal image increases in detail 

the more integrated its internal image grows 

© the more its internal image decreases in size 

© the more it reflects its internal image 

© the more indistinct its internal image appears 





What words or phrases in the vicinity of “the more holistic its internal image 
becomes” give you a clue to the phrases meaning? The phrase immediately follow- 
ing, “becomes more parallel.” If the recognition process becomes more parallel as an 
object becomes more familiar, then matching takes place in one step in which all the 
object’s features are simultaneously transformed into a single internal representation. 
Thus, to say that an object’s internal image becomes more holistic is to say that it 
becomes more integrated or whole. The correct answer is Choice B. 


TACTIC 
1 0 Familiarize Yourself with the Technical Terms 
Used to Describe a Passage’s Organization 


Another aspect of understanding the author's point is understanding how the author 
Organizes what he has to say. You have to understand how the author makes his 
Point, figure out whether he begins with his thesis or main idea or works up to it 
gradually. Often this means observing how the opening sentence or paragraph relates 
to the Passage as a whole. 

Here is a technique question based on the last two sentences of the passage about 
Sociobiology, Those lines are repeated here so that you can easily refer to them. 





Wilson readily concedes that, from a specialist's DEESPeeHve such te ke- 
ness may at first appear superficial, even unscientifically glib. Nonetheless, 
in this eminent scholar’s judgment, “it is out of such deliberate oversim- 


plification that the beginnings of a general theory are made.” 
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Which of the following statements best describes the organization of the 
author's discussion of the importance of the termite/macaque comparison 
in the development of a unified science of sociobiology (lines 16-20)? 


@ He provides an example of a comparison and then rejects its implications. 
He concedes that current data are insufficient and modifies his initial 
assertion of their importance. 
© He acknowledges hypothetical objections to the comparison, but concludes 
by reaffirming its significance. 
© He cites critical appraisals of the comparison, but refrains from making an 
appraisal of his own. 
© He notes an ambiguity in the comparison, but finally concedes its validity. 





Consider the first clause of each answer choice. 

In his comment on how things may seem from the specialist’s point of view, does 
the author provide an example of a comparison? No. He refers to a comparison made 
earlier. Therefore, you can eliminate Choice A. 

Does he concede the insufficiency of current data? Not quite. He states that some 
people may quarrel with the comparison because it seems glib to them; he does not 
grant that they are right or that the data are inadequate. Therefore, you can elimi- 
nate Choice B. 


Does he acknowledge hypothetical objections to the comparison? Definitely. Make 
a note to come back later to Choice C. 


Does he cite critical appraisals of the comparison? Possibly. Again, make a note of 
Choice D. 

Does he note an ambiguity in the comparison? No. He notes an objection to the 
comparison; he mentions no ambiguities within it. Therefore, you can eliminate 
Choice E. 

Now consider the second clause of Choices C and D. Does the author refrain 
from making an appraisal of the comparison? No. He calls it a deliberate oversimpli- 
fication that may bear fruit. Choice D is incorrect. Does the author conclude by 
reaffirming the significance of the termite/ macaque comparison? Clearly he does; he 
quotes Wilson’s conclusion that such oversimplified comparisons can provide the 
basis for an important general theory. The correct answer is Choice C. 


TACTIC 


Some students, who find that they can answer many reading comprehension ques- 
tions correctly by skimming the passage without reading every word, attack logical 
reasoning questions in the same way. This is a very poor strategy. 

First of all, the temptation to skim logical argument passages should be less, since 
these passages are much shorter than the usual run of reading comprehension pas- 
sages, and skimming them will save less time. More important, in logical reasoning 
Passages, it is not enough to have a general idea about the argument; you must be 
able to analyze the argument very closely. 

A cursory reading is not sufficient to pick up a subtle flaw in logic or to ascertain 
what unstated premise the author is assuming to be true. 


In Answering Logical Reasoning Questions, 
Read Each Argument Very Carefully 
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TACTIC 
12 In Tackling Logical Reasoning Questions, 
Always Identify the Conclusion of the Argument 





It is imperative that you are absolutely clear about what conclusion the author of the 
argument claims to have reached. The three most common situations are as follows: 


e The conclusion is the last sentence of the passage, often introduced by a word 
such as therefore, so, thus, hence, or consequently. Here is a simple example of this 
type of argument: 


Joan Smith has those qualities that we seek in our congressional leaders. 
She is honest, hardworking, intelligent, and dedicated. Having served for 
ten years in the House of Representatives, she has the requisite experience 
to be an effective United States Senator. Therefore, you should enthusias- 
tically vote for Ms. Smith in this year’s election. 


* The conclusion is the first sentence of the passage, followed by the supporting 
evidence. In such a case, there is no word such as therefore signaling the con- 
clusion, but it is still very easy to spot. For example, the preceding argument 
could have been presented as follows: 


Joan Smith deserves your vote for United States Senator. She has those 
qualities that we seek in our congressional leaders. She is honest, hard- 
working, intelligent, and dedicated. In addition, having served for ten 
years in the House of Representatives, she has the requisite congressional 
experience to be an effective United States Senator. 


* The conclusion is not in the passage. In such cases, the question usually asks 
you to identify the conclusion that is implicit in the argument. For example, if 
in the two preceding arguments the last or first sentence, respectively, had been 
omitted, you would have had no difficulty determining that the author of the 
passage wanted you to vote for Joan Smith. The question might have asked, 
“Which of the following five statements can most reasonably be inferred from 


the statements in the given passage?” 


TACTIC | | 
In Tackling Logical Reasoning Questions, Pay Particular Attention 
to Signal Words in the Question (and in the Argument As Well) 


In answering logical reasoning questions, you must read closely both the or 
and the question or questions based on it. When you do so, be on the lookout for 
certain signal words that can clarify the situation. In particular, be alert for: 


Cause and Effect Signal Words 


The following words often signal the conclusion of an argument: 


accordingly sO 
consequently therefore 
for this reason thus 
hence 
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Contrast Signal Words 


The following words often suggest a reversal of thought within an argument or ques- 
tion stem: 


although instead 

but nevertheless 
despite not 

even though on the contrary 
except on the other hand 
however rather than 

in contrast unlike 


Notice that in the following logical reasoning problem several of these words 
are present: the argument contains the words despite, not, and consequently, and 


the question stem has the word except. Each of these words plays a role in your 
reasoning. 


Despite the fact that River City increased the average class size by more 
than 15% in all grades two years ago, this year’s average SAT scores for the 
junior class were the highest ever. This shows that class size is not a good 
determinant of student performance. Consequently, other school districts 


should follow River City’s lead and save money by increasing the size of 
their classes. 


Each of the following statements, if true, is a valid objection to this argument 
EXCEPT: 


@ The advantages of smaller classes are more pronounced in elementary 
school than in high school. 


The number of classroom discipline problems reported by teachers is directly 
proportional to the number of students in the classroom. 
© Japanese schools have a lower teacher-to-student ratio than American 


schools do and have generaily better results on international standardized 
tests. 


© Three years ago, the eighth graders in River City Middle School had very 
high scores on their standardized tests. 


© The effects on students of learning in larger classes take at least three or 
four years to manifest themselves completely. 


eee 


It is implicit in the question stem that the argument is not very persuasive, and 
that there are several possible objections to it that could be raised. In fact, the ques- 
tion stem tells you that four of the five statements listed raise valid objections to the 
argument presented. Your job is to determine the only one that does not. 

The conclusion that larger class sizes are not detrimental to student learning is 
based on a single piece of data concerning high school juniors. 
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Choice A raises the objection that looking at the results of high school students 
on the SAT does not tell the whole story and that elementary school students will 
suffer from the larger classes. 

Choice E raises an even stronger objection. It suggests that all students may suf- 
fer the consequences of increased class sizes; it will just take more time until the 
results are clearly discernible. | 

Choice B raises a completely different objection. Even if student academic per- 
formance is not adversely affected by larger class sizes, there are behavioral disadvan- 
tages to having large classes. o 

Choice D raises still another objection to the argument, the support for which is 
based on the performance of this year's junior class. Because three years ago, as 
eighth graders, the members of this class had very high test scores, it is possible that 
this group of students is brighter than the average. If so, it is likely that they would 
excel regardless of class size, whereas other students might suffer more. | 

Choice C is slightly harder to analyze. If the word lower makes you think smaller, 
Choice C seems to say that smaller classes, at least in Japan, result in higher test 
scores, and are thus beneficial. This then would be yet another valid objection to the 
given argument. If, however, you are confident in your analysis to this point and are 
sure that Choices A, B, D, and E are incorrect, by the process of elimination, Choice 
C must be the correct answer. So look at Choice C again. In fact, Choice C refers to 
a lower teacher-to-student ratio. A lower teacher-to-student ratio means more stu- 
dents per teacher, not fewer students. If there are more students per teacher, that 
means there will be larger class sizes, not smaller. Choice C then is not an objection 
to the argument; it supports the argument by showing that good results can occur 
in larger classes. . 

As this example shows, logical reasoning reading questions must be read very care- 
fully. Do not attempt to analyze them too quickly. 


TACTIC Oo 
14 Always Use the Process of Elimination 
to Reject Incorrect Choices 


From Tactic 1, you know that in logical reasoning reading questions, : in nh ~ 
Puter-based reading questions, you should always read the = irst. T 
course, does not guarantee that you will know the correct answer be aoe 
answer choices; in fact, more often than not, you won t. What do you do then? Use 
the process of elimination. In the best-case scenario, using the process of elimination 
will allow you to zoom in on the correct answer; at worst, it will eliminate some 
obvious wrong choices and allow you to make an educated guess and move wis | 

See how the process of elimination works on the next logical reasoning reading 
question. 





In the United States between 1993 and 1998, the number of peop e a 
death row continued to increase, but at a rate lower than that o 


general prison population. 
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Caution 





Do not spend 

even one second 
deciding whether 
you think the claim 
in the passage 

or any of the 
choices is true. 
This is completely 
irrelevant. Examine 
only the logic 

of the argument. 
Look fora 
statement that, 

if true, would 
mean that the 


claim is false. 
ist ae, 





Which of the following statements directly contradicts this claim? 


@ The number of death row inmates increased Slightly from 1993 to 1998. 

Among people convicted of murder, the proportion of those who were sen- 
tenced to death decreased from 1993 to 1998. 

© Each year from 1993 to 1998, more death row inmates were executed than in 
the previous year. 


© Each year from 1993 to 1998, fewer people were sentenced to death than in 
the previous year. 


© The proportion of death row inmates among the general prison population 
rose from 0.6% in 1993 to 0.8% in 1998. 


LL OOU 


Even though the passage is only one sentence long, you should have read the ques- 
tion “Which of the following statements directly contradicts this claim?” first. 
Unfortunately, there are many ways to contradict the claim made in that sentence. 
So there is no point in trying to think of one, and then looking to see if it is one of 


the five choices. You simply must read each choice, and then, by process of elimina- 
tion, find the correct one. 


The passage states that the death row population increased. Choice A confirms 

this (and says nothing about the general prison population). Choice A is 

incorrect. 

Choice B compares the Proportion of new death row inmates to the number of 

people convicted of murder, not to the general prison population. Choice B is 

incorrect. 

* Choice C states that the number of people executed each year went up. If the 
number of people executed each year went up, the death row population might 

have decreased (thereby contradicting the first part of the claim), but not nec- 

essarily (not if they were replaced by many more people being sentenced to 

death). Choice C is incorrect. 

Choice D doesn’t guarantee that the claim is true, but it comes closer to con- 

firming it than to contradicting it. Even if fewer people were sentenced to death 


each year, some still were, so the number of people on death row might have 
increased. Again, this answer choice makes no refe 


l rence to the general prison 
population. Choice D is incorrect. 


Choice E is a little harder to analyze. Because it refers to an increase, many stu- 
dents would not choose it, thinking it confirms rather than refutes the claim. 
However, you must analyze it. Having definitively rejected choices A, B, C, and D, 


you know, by the process of elimination, that Choice E must be the correct answer. 
> e * « e 
Let’s examine why, in fact, it is. 


° The passage claims the death row population increased at a slower rate than the 
prison population did. This means that the proportion of death row inmates in 
the prison population actually decreased. Choice E, which states that the pro- 
portion increased, is a direct contradiction of that claim. 
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i 1. Although any of the choices A, B, C, and D could be true without 
-the claim’s being true, none of them is inconsistent with the truth 
- of the claim. 7 ae | 
2. Choices B, C, and D each introduce an extraneous issue. None of- 
the following—the number of murder convictions, the number of — 
= executions, the number of people sentenced to death—is directly — 
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TACTIC | 
In Questions About Weakening or Strengthening an Argument, 
lo Examine the Argument for Any Unstated Assumptions It Makes 





An argument is based upon certain assumptions made by its author. If an arguments 
basic premises are sound, the argument is strengthened. If the argument’ basic 
premises are flawed, the argument is weakened. | | 

Pinpoint what the argument assumes. Then compare that assumption with the 
answer choices. If the question asks you to choose an answer that most strengthens 
the argument, look for the answer choice that is most in keeping with the argument's 
basic assumption. If the question asks you to choose an answer that most weakens 
the argument, look for the answer choice that casts the most doubt on that assump- 
tion. 

Apply this tactic to the following question. 


In a recent speech, the president of a major college said, “It is extremely 
valuable for college-educated adults entering the workplace to be able to 
speak at least one foreign language fluently. I am, therefore, proposing 
that all of our students be encouraged to spend their junior year abroad. 






| | | i 
Which of the following, if true, most weakens the president's argument: 


® Most students who study abroad for a full year return home with a good 
working knowledge of the language spoken in the ae ee 
Only students who already know a language well will choose y 


a country where that language is spoken. | | l 
© Some N do a much better job than others in teaching foreign 


languages. a | 
© Sane E learn to speak foreign languages fluently by taking intensive 


immersion courses in the United States. 
© Many students who spend their junior year abroad learn to speak the 
language fluently, but cannot read and write with ease. 


aetna 


The argument claims that, in order for students to learn to <a so am 
Suages well, they should study abroad. It clearly assumes a high ase pple 7 
studying in a foreign country and learning to speak the language we aa - i 

e least, that students who have studied abroad can speak a foreign languag i 


and, possibly, that students who have not studied abroad cannot. 





103 





104 New GRE 


Choice A is in keeping with the assumption inherent in the president's argument. 
If true, it would strengthen the argument, not weaken it. Choice E, by stating that 
many students who study abroad do not learn to read and write the language well, 
seems to cast doubt on the value of the junior year abroad program. However, since 
the president talked only about the value of being able to speak a foreign language 
well, Choice E also strengthens his argument. 
| Choices B and C are also incorrect. They neither strengthen nor weaken the pres- 
ident’s argument. At worst, Choice B suggests that it may be difficult to convince 
some students to study abroad; however, it does not state that they should not be 
encouraged to do so. In order to weaken the president’s argument, Choice C would 
have to go much further than it does; it would have to state explicitly that some col- 
leges do such a good job that their students actually learn to speak foreign languages 
fluently. 

The correct answer is Choice D. It states that it is possible for American students 
to learn to speak foreign languages fluently without studying abroad. Choice D 
weakens the president’s argument. It does so by suggesting an alternative method by 


which college students could achieve the president's goal of speaking a foreign lan- 
guage fluently. 


SPS BEE Sal Ee j 
PAS y 


Note: Although the reading passages on the com- 
puter-based GRE range from 50 to 400 words in 
length, the paper-based GRE taken by students 
in foreign countries includes reading passages of 
up to 800 words in length. Therefore, the fol- 
lowing practice exercises present a selection of 
long and short passages to help students to pre- 
pare for either the computer-based or the paper- 


based test. 


ections: Each of the following reading com- 
hension questions is based on the content of 
e following passage. Read the passage and then 
etermine the best answer choice for each ques- 
on. Base your choice on what this passage states 
rectly or implies, not on any information you 

ay have gained elsewhere. , * & 








One phase of the business cycle is the 
expansion phase. This phase is a twofold one, 
including recovery and prosperity. During 

Line the recovery period there is ever-growing 
(5) expansion of existing facilities, and new facil- 
ities for production are created. More busi- 
nesses are created and older ones expanded. 
Improvements of various kinds are made. 
There is an ever-increasing optimism about 
(10) the future of economic growth. Much capi- 
tal is invested in machinery or “heavy” indus- 
try. More labor is employed. More materials 
are required. As one part of the economy 
develops, other parts are affected. For exam- 
(15) ple, a great expansion in automobiles results 
in an expansion of the steel, glass, and rubber 
industries. Roads are required; thus the 
cement and machinery industries are stimu- 
lated. Demand for labor and materials results 
(20) in greater prosperity for workers and suppliers 
of raw materials, including farmers. This 
increases purchasing power and the volume of 
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Seen ep | 


goods bought and sold. Thus, prosperity is 
diffused among the various segments of the 

(25) population. This prosperity period may con- 
tinue to rise and rise without an apparent end. 
However, a time comes when this phase 
reaches a peak and stops spiraling upwards. 
This is the end of the expansion phase. 


1. Which of the following statements best exem- 
plifies the optimism mentioned in the bold- 
faced sentence of the passage as being part of 
the expansion phase? 


@ Public funds are designated for the con- 
struction of new highways designed to 
stimulate tourism. 

Industrial firms allocate monies for the 
purchase of machine tools. 

The prices of agricultural commodities 
are increased at the producer level. 

Full employment is achieved at all levels 
of the economy. 

As technology advances, innovative busi- 
nesses replace antiquated firms. 


@ 


© 0 @ 


2. It can be inferred from the passage that the 
author believes that 

when consumers lose their confidence in 

the market, a recession follows 

cyclical ends to business expansion are 

normal 

luxury goods such as jewelry are unaf- 

fected by industrial expansion 

with sound economic policies, prosperity 

can become a fixed pattern 

the creation of new products is essential 


for prosperity 


® 


@ 


© @ 0 
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3. Which of the following statements would be 
most likely to begin the paragraph immedi- 
ately following the passage? 


@ Union demands may also have an effect 
on business cycles. 

Some industries are, by their very nature, 
cyclical, having regular phases of expan- 
sion and recession. 

© Information is a factor that must be taken 
into consideration in any discussion of 
the expansion phase. 

© The farmer's role during the expansion 
phase is of vital importance. 

© The other phase of the business cycle is 
called the recession phase. 


Both plants and animals of many sorts show 
remarkable changes in form, structure, growth 
habits, and even mode of reproduction in 

Line becoming adapted to a different climatic envi- 
(5) ronment, type of food supply, or mode of liv- 
ing. This divergence in response to evolution is 
commonly expressed by altering the form and 
function of some part or parts of the organism, 
the original identity of which is clearly dis- 
(10) cernible. For example, the creeping foot of the 
snail is seen in related marine pteropods to be 
modified into a flapping organ useful for 
swimming, and is changed into prehensile 
arms that bear suctorial disks in the squids 
(15) and other cephalopods. The limbs of various 
mammals are modified according to several 
different modes of life—for swift running 
(cursorial) as in the horse and antelope; for 
swinging in trees (arboreal) as in the monkeys; 
(20) for digging (fossorial) as in the moles and 
gophers; for flying (volant) as in the bats; for 
swimming (aquatic) as in the seals, whales, and 
dolphins; and for other adaptations. The 
structures or organs that show main change in 
(25) connection with this adaptive divergence are 
commonly identified readily as homologous, 
in spite of great alterations. Thus, the finger 
and wrist bones of a bat and whale, for 
instance, have virtually nothing in common 
(30) except that they are definitely equivalent ele- 
ments of the mammalian limb. 





see “the following question, consider 
separately and select aX that apply. 


4. The author provides information that would 
answer which of the following questions? 


What factors cause change in organisms? 


What is the theory of evolution? 


How are horses’ legs related to seals’ 
flippers? 


5. Which of the following words could best be 
substituted for the boldfaced word 
homologous without substantially changing 
the author's meaning? 


altered 
mammalian 
corresponding 
divergent 
tactile 


M000A 


Although there are no physical differences 
between the visual organs of the two groups, 
the inhabitants of the Bilge Islands, when 
shown a card displaying a spectrum of colors, 
perceived fewer colors than do most persons 
in the United States. 


6. Which of the following conclusions can most 


reliably be drawn from the information above? 


@ Human color perception is at least partly 
determined by factors other than the 
physical structure of the visual organs. 

The Bilge Islanders are probably taught in 
childhood to recognize fewer colors than 
are persons in the United States. 

© Differences in social structure probably 

affect color perception. 

Color perception in humans is influenced 

by differences in physical environment. 

© Bilge Islanders may have fewer terms 
denoting colors in their language than do 


English-speaking persons. 


O 


The layer of air next to the earth, which 
extends upward for about 10 miles, is known 
as the troposphere. On the whole, the tropo- 

Line sphere makes up about 75% of all the weight 

(5) of the atmosphere. It is the warmest part of 
the atmosphere because most of the solar radi- 
ation is absorbed by the earth’s surface, which 
warms the air immediately surrounding it. A 
steady decrease of temperature with increasing 

(10) elevation is a most striking characteristic of 
this region, whose upper layers are colder 
because of their greater distance from the 
earths surface and because of the rapid radia- 
tion of heat into space. (Temperatures within 

(5) the troposphere decrease about 3.5° per 
1,000-foot increase in altitude.) Within the 
troposphere, winds and air currents distribute 
heat and moisture. Strong winds, called jet 
streams, are located at the upper levels of the 

(20) troposphere. These jet streams are both com- 
plex and widespread in occurrence. They nor- 
mally show a wave-shaped pattern and move 
from west to east at velocities of 150 mph, but 
velocities as high as 400 mph have been 

(25) noted. The influences of changing locations 
and strengths of jet streams upon weather 
conditions and patterns are no doubt consid- 
erable. Current intensive research may even- 
tually reveal their true significance. 


7. It can be inferred from the passage that a jet 
plane will usually have its best average rate of 
speed on its run from 


® New York to San Francisco 
Los Angeles to New York 

© Boston to Miami 

© Bermuda to New York 

© London to Washington, DC 


Reading Comprehension Questions 107 


8. It can be inferred from the passage that at the 
top of Jungfrau, which is 12,000 feet above 
the town of Interlaken in Switzerland, the 
temperature is usually 


below freezing 

about 42° colder than on the ground 
warmer than in Interlaken 

affected by the ionosphere 

about 75° colder than in Interlaken 


00000 


9. The passage states that the troposphere is the 
warmest part of the atmosphere because it 


is closest to the sun 

contains electrically charged particles 
radiates heat into space 

has winds and air currents that distribute 
the heat 

is warmed by the earth's heat 


© 0000 


“The emancipation of women,” James Joyce 
told one of his friends, “has caused the greatest 
revolution in our time in the most important 

Line relationship there is—that between men and 
(5) women.” Other modernists agreed: Virginia 
Woolf, claiming that in about 1910, “human 
character changed,” and, illustrating the 
new balance between the sexes, urged “Read 
the ‘Agamemnon, and see whether your 
(10) sympathies are not almost entirely with 
Clytemnestra.” D. H. Lawrence wrote, “per- 
haps the deepest fight for 2000 years and more, 
has been the fight for women’s independence.” 

But if modernist writers considered women’s 

(15) revolt against men’s domination one of 
their “greatest” and “deepest” themes, only 
recently—in perhaps the past 15 years—has 
literary criticism begun to catch up with it. Not 
that the images of sexual antagonism that 

(20) abound in modern literature have gone unre- 
marked; far from it. But what we are able to see 
in literary works depends on the perspectives 
we bring to them, and now that women— 
enough to make a difference—are reforming 

25) canons and interpreting literature, the land- 
scapes of literary history and the features of 
individual books have begun to change. 
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10. According to the passage, women are chang- 

ing literary criticism by 

®© noting instances of hostility between men 
and women 

® seeing the literature from fresh points 
of view 

© studying the works of early 20th-century 
writers 

® reviewing books written by feminists 

© resisting masculine influence 


11. The author quotes James Joyce, Virginia 
Woolf, and D. H. Lawrence primarily in 
order to show that 


@ these were feminist writers 

® although well-intentioned, they were 
ineffectual 

© before the 20th century there was little 
interest in women’s literature 

© modern literature is dependent on the 
womens movement 

© the interest in feminist issues is not new 


When you first saw a piece of African art, it 

impressed you as a unit; you did not see it as 

a collection of shapes or forms. This, of 

Line course, means that the shapes and volumes 

(9 within the sculpture itself were coordinated so 

successfully that the viewer was affected emo- 

tionally. 

It is entirely valid to ask how, from a purely 

artistic point of view, this unity was achieved. 

(19 And we must also inquire whether there is a 

recurrent pattern or rules or a plastic language 

and vocabulary that is responsible for the 

powerful communication of emotion which 

the best African sculpture achieves. If there is 

(15) such a pattern of rules, are these rules applied 

consciously or instinctively to obtain so many 
works of such high artistic quality? 

It is obvious from the study of art history 

that an intense and unified emotional experi- 

(20) ence, such as the Christian credo of the 

Byzantine or 12th or 13th century Europe, 


when espoused in art forms, gave great unity, 
coherence, and power to art. But such an inte- 
grated feeling was only the inspirational ele- 
(25) ment for the artist, only the starting point of 
the creative act. The expression of this emo- 
tion and its realization in the work could be 
done only with discipline and thorough 
knowledge of the craft. And the African sculp- 
(30) tor was a highly trained workman. He started 
his apprenticeship with a master when a child, 
and he learned the tribal styles and the use of 
tools and the nature of woods so thoroughly 
that his carving became what Boas calls 


(35) “motor action.” He carved automatically and 


instinctively. 


12. The information in the passage suggests that a 


mature African carver might best be compared 
toa 


chef following a recipe 

fluent speaker of English just now begin- 
ning to study French 

batter who hits a home run the first time 
at bat 

veteran fiddler expertly varying a tradi- 
tional tune 

senior editor correcting the prose of an 
unidiomatic author 


0 ® 


© @ 0 


The likelihood of America’s exhausting her 
natural resources is growing less. All kinds of 
waste are being recycled, and new uses are 
constantly being found for almost everything. 
We are getting more use out of what we pro- 
duce, and are manufacturing many new 
byproducts out of what we formerly threw 
away. It is, therefore, unnecessary for us to 
continue to ban logging in national parks, 


nature reserves, or areas inhabited by endan- 
gered species of animals. 


13. Which one of the following most seriously 


undermines the conclusion of this argument? 


@ The increasing amount of recycled mate- 
rial made available each year is equal to 
one-tenth of the increasing amount of 
natural material consumed annually. 

Recent studies have shown that the num- 
ber of endangered animals throughout 
the world fluctuates sharply and is chiefly 
determined by changes in meteorological 
conditions. 

© The logging industry contributes huge 
sums of money to political campaigns in 
states where it has a financial interest. | 

© The techniques that make recycling possi- 
ble are constantly improved so that more 
is reclaimed for lower costs each year. 

© Political contributions by the recycling 
industry are now greater than those of 
either the logging or animal protection 
interests. 
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ANSWER KEY 
1. B 6. A 
2. B 7. B 
3. E 8. B 
4. A, C 9. E 
5.C 10. B 
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What sort of test is this new analytical writing test? First and foremost, it is not a 
multiple-choice test. It is a performance test—you have to write two analytical essays 
in one hour. 

The new analytical writing section of the GRE is the most substantive of the three 
sections on the tests. This section is organized in two parts. In Part 1, “Present Your 
Perspective on an Issue,” you have 30 minutes to write an essay expressing your point 
of view on a particular issue. You will be given a quotation that states an opinion about 
an issue; you will probably write a better essay if the quotation “grabs” you, but you 
can write a strong paper even if the topic seems unappealing at first. 

Your job is to take a stand and to support it, drawing on your own experiences 
and on your readings to come up with examples that reinforce your argument. Ít 
does not matter what stand you take; there is no “correct” position, no one true 
answer. Many different approaches can work. You can agree completely with the 
quotations point of view or you can dispute it absolutely. You can disagree with 
some aspects of the quote, but agree with others. What matters is how you present 
your case. 

Part 2 of the analytical writing section asks you to perform a different but com- 
plementary task. In Part 2, “Analyze an Argument,” you have 30 minutes to write 


an essay critiquing the logical soundness of an argument. You will be given one short 
passage in which an author makes a claim and backs 


well be flawed. You get no choice of Passages to anal 
ever passage Comes up on your screen. 
This time your job is not to advocate a 
moment for you to agree or disagree with 
weigh the validity of the author’s reasoning 
tory, not argumentative or persuasive. It is 
author offers as evidence. You will find it 
explicitly, and also to note what she or he a 


If you study the tactics and work through the practice exercises in the following 
chapter, and take full advantage of the study materials on the GRE’s website, 


ww gre.org, you will be well prepared for the analytical writing section of the GRE 
and should feel confident in your ability t 


it up, giving reasons that may 
yze; you must work with what- 


particular point of view. This is not the 
the author; it is the moment for you to 
. Your approach is analytical and exposi- 
your task to examine carefully what the 
helpful to note what the author claims 
ssumes (not necessarily justifiably’). 


o write high-scoring essays. 


tho 
i ll NEW GRE books in pdf ETB revigeq, 
ane http://gre-download.blog 
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SCORING GUIDELINES 


wo readers will judge your GRE analytical essays, awarding each essay a grade 
& ranging from 0 to 6, with 6 the highest possible score. The —— e pi 
calculate your analytical writing score by taking the average of your | our gra j 
rounding up the result to the nearest half-point. If one reader te : your = 
essay a 5 and your argument essay a 4, while the other reader gave both your essay 
4’s, youd come out with a score of 4.25, rounded up to 4.5. | by the oraduate 

You probably have a sense of what score you need to be accepte y the gra 5 
school of your choice. If you're seeking admission to Harvard P D program in 
history, you're clearly aiming for a 5.5 or 6. If you're aiming for a gra uate prog : 
in a field that favors number-crunching over essay-writing—mathematics y electri 
cal engineering, for instance—you clearly don’t need to aim so high. ia — 
high a score you're seeking, you want to come out of the es — 
ing good. And to do that, you have to know what the GRE readers are looking ; 

What are the GRE readers looking for? In essence, fluency, organization, and a 
command of technical English. These are the skills they assess. 





Fluency 


Fluency is smoothness and ease in communicating. In this es it i AN 
set down a given number of words on paper within a limite T hole m mae 
freeze on essay examinations, writing only a ee a M re ; fow . 
are called for, then you need to practice letting your phe s an i ; aa E 
Literary fluency, however, involves more than just the num ge peach E 
The readers tend to award their highest grades to test-takers w nang i vocab- 
those who employ a variety of sentence types ae — o ractice construct- 
ulary. If you invariably use short, simp P bal a“ heed to expand it, 
ing more complex ones. If you have a oe a A he precise meaning 
working with Barrons GRE Flash Cards and other tools to learn the p 


of each new word you employ. 


Organization 7 - 
Organization is coherent arrangement. In F B it i on mots wle, W ies 
i i lear game pian. in = T 
AEEA Gaunt P inggian, Dsiiciples of composition. The paragraph is the 
S 


es certain elemen 
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basic unit of composition; the beginning of each new paragraph serves to alert read- 
ers that they are coming to a new step in the development of the subject. One para- 
graph leads to the next, drawing readers on to the essays conclusion. 

Organization involves your ability to reason and to marshal evidence to support 
your viewpoint. If you jump from subject to subject within a single paragraph, if you 
leave out critical elements, if you misorder your points or never manage to state 


exactly what you mean, then you need to practice outlining your position briefly 
before you express it in essay form. 


Technical English 


Technical English is the part of English that most students hate—grammar, spelling, 
punctuation, word usage. In this case, it is your ability to produce grammatically 
correct sentences in standard written English. If your English compositions used to 
come back to you with the abbreviations “frag” or “agr” or “sp” scribbled all over the 
margins, then you need to practice reading through your papers to catch any tech- 
nical mistakes. 

There are literally hundreds of handbooks available that will help you handle the 
mechanics of writing essays. Strunk and White’s manual, The Elements of Style, pro- 
vides clear, concise advice, as does William Zinsser’s On Writing Well. Other good 
reference tools are The Harbrace College Handbook, Edward Johnson’s Handbook of 


Good English, and, for the complete grammarphobe, Patricia O’Conner’s aptly 
named Woe Is I. 


NOTE: Unless you are someone who 
ing a spelling error, do not worry abo 
GRE readers generally ignore them. H 
becomes difficult for the readers to m 
lower your score accordingly. 


cant type two words in a row without mak- 
ut spelling and punctuation mistakes. The 
owever, if you make so many errors that it 
ake sense of whar you have written, they will 


ie l -writing task. To earn a top score, you 
need to produce a smooth, 400-700-word essay with solid content, coherent organ- 
ization, and few, if any, mechanical errors. 


data— i i 
a—reasons and examples derived from your studies, experience, and reading. 
GRE readers will evaluate your es 


say, grading it on the basis of your effectiveness 
in the following areas: r a 


° Analysis of the statement’s implications 
° Organization and articulation of your ideas 
° Use of relevant exam 


ples and arguments to 
e Handling of the me 8 SUPPOIt your case 


chanics of standard written English 


Analytical Writing 115 


Here is a 5-step plan you can use in writing your issue essay. Suggested 
times are approximate. 


Step One: Begin with Brainstorming (2 minutes) 


You do not lack ideas. What you may lack is a direct means of getting in 
touch with the ideas you already have. One useful technique to “prime 
the pump” and encourage fluency is clustering. Clustering is a method of 
brainstorming in which you start with a key word or short phrase and let 
that word or phrase act as a stimulus, triggering all sorts of associations 
that you jot down. In just a minute or two, you can come up with dozens 
of associations, some of which you may later be able to incorporate into 
your essay. (For a thought-provoking discussion of clustering and other 
brainstorming techniques, see Writing the Natural Way by Gabriele Rico.) 

Let the issue statement or prompt trigger your brainstorming. As soon 
as youve clicked on your chosen topic, grab your pencil and sum up the 
claim the author is making. If, for example, the issue prompt is 
“Historians and other social scientists are as useful to society as are bio- 
chemists and engineers because society’s ills cannot be cured by technolog- 
ical progress alone,” your quick summation might be Historians are as 
useful as scientists.” Once youre clear about the author's point, start scrib- 
bling. Write down as many reasons that support or weaken the author's oe 
Claim as you possibly can. Be sure to write both reasons for and reasons + ale 
worry right now if any of these reasons strike you as flimsy or implausi e € clichéd; 
you can always cut them later or find ways to strengthen them, if you i : = 
note them down on your scratch paper, together with examples supporting 1 sides 
of the issue. Stay loose; this is your time for free associations, not self-censorship. 











Step Two: Organize Your Outline (3 minutes) 


According to British rhetorical theorist and philosopher Stephen age ie 
argument requires three elements: CLAIM, GROUNDS a ata), an he ona 
RANT. Your claim is your thesis; it is an overall statement of t n Er a P i 
to prove. The grounds for your argument are your evidence. Grounds 0 gu- 
ment can include statistics, examples, and even anecdotes. The warrant is the c : 
nection between the claim and the grounds. It is an explanation of how the grounds 
UStITy t im. . 
| fetal Historians and other social scientists are as m o 
are biochemists and engineers because society’s ills cannot be cured by technolog 
Progress alone. 
Once you have settled on your claim, look to your brainstorming at = — 
that support it. Each of these arguments requires its own claim, grounds, 
1. CLAIM: War is not prevented by technological progress. 
GROUNDS: Invention of gunpowder, nuclear weapons. 
WARRANT: Technological progress is driven by war; in fa 


to make war more destructive. | 
ienti ourage 
2. CLAIM: Historians and social scientists can prevent, or at least discourage, 


W W V i t. 
wa h 1 i h ars ha e occurred In the pas 
rt rough their understanding of y 


GROUNDS: Treaty of Versailles, Marshall Plan. 


ct, technology tends 


30 Minutes to Write 


an Issue Essay 


2 Minutes 
Brainstorm 


3 Minutes 
Outline 


15 Minutes 
Speed-write 


5 Minutes 
Open and Close 


5 Minutes 
Reread and Revise 


Keep one eye on the clock! 
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WARRANT: An understanding of history can allow us to design policies that 
encourage peace. 

3. CLAIM: Technological progress does not prevent poverty. 
GROUNDS: Industrial Revolution, sweatshops. 
WARRANT: Technology changes the distribution of wealth, increasing 
extreme poverty as it increases wealth for some. 

4. CLAIM: Historians and social scientists can prevent poverty through eco- 
nomic policy. 
GROUNDS: New Deal, Social Security. 
WARRANT: Social programs prevent poverty. 


Though not a necessary Component of the argument, RESERVATIONS can 
strengthen a claim. A reservation is a rebuttal to the claim that is introduced and 
granted by the writer. Reservations strengthen arguments in several ways: First, they 
moderate the writer’s claim, thereby decreasing the level of proof required. Second, 
reservations make the writer appear more reliable by demonstrating that she is open- 
minded, and that her position is not extreme. Third, reservations allow the writer to 
defuse criticism before it is made. When you include a reservation in your argument, 
be sure to take the Opportunity to weigh it against your other claims. 


5. RESERVATION: Biochemists and engineers do contribute to society. 
WEIGHING: Thoug 


h technological progress can increase the food supply 


and cure disease, we will always need historians and social scientists to show us 


how to use technology without causing more harm than good. 


Step Three: Write the Body of Your Essay (15 minutes) 


You already know your general line of reasoning, 


ment to take. You need to spend the bulk of your t 
As rapidly as you can, 


: n out of time. During the revision period, 
i can always rearrange your paragraphs, putting the strongest paragraph immedi- 
ately before the conclusion, so that your essay builds to a solid climax. 


Step Four: Now Write Your Openin 
Paragraphs (5 minutes) 


It may seem strange to write your introductory paragraph after you have written the 
body of your essay, but it is a useful technique. Many writers launch into writing the 
introduction, only to find, once they have finished the essay, that their conclusion is 
unrelated to, or even contradicts, what they had written in the introduction. By 


have composed the bulk of the essay, you will 
ction to support the conclusion that you actually 


g and Summary 
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This is one area in which the technology of the new GRE will greatly assist you. 


If the GRE were a hard copy (paper) exam, you would need to save space on your 
page to insert your introduction, guessing exactly how much room you would need. 
Instead, because the GRE is computerized, you can simply go back to the top of the 
page and begin writing the introduction. 


What then should your introduction include? Your introductory paragraph 


should both introduce the topic on which you are writing and clearly indicate your 
thesis or point. While in some situations it is strategic (or simply more graceful) to 
reveal your thesis fully only in the conclusion, the GRE is not one of those —— 
Clarity is key; you do not want to risk leaving your readers uncertain of your line o 
reasoning, or under the impression that you have strayed from the point. 


For a top score, your introductory paragraph should also provide some context for 


the argument. The GRE readers appear to favor introductions that place the topic 
in an historical or social context, rather than simply discussing it ina contextual vac- 
uum. The two introductory paragraphs below demonstrate the difference between 


these two types of introduction. 


Introduction with Context 


Western society tends to glorify the individual over the group. Our social and 
political philosophy, based on John Stuart Mill’s faith that progress is errs is 
competition within the marketplace of ideas, encourages people, as the e 
computer commercial says, to “think different.” This cult of the indivi ua 
overemphasizes the importance of being different and fails to B o 
healthy person will be both a conformist and an individualist. Ironically, se . 
conscious dedication to nonconformity will ultimately result in extreme slavish- 


ness to custom. 


introduction without Context 


e a . > . . . th 4 
A healthy individual is neither a conformist, nor an men ve is 7 

; i i indivi ism allows 

conformist and an individualist. Balancing conformity and indivi ualis ip 
people to follow their interests and passions without wasting time - ga na 
l ae ulti- 

i i ; s dedication to nonconform1 
do not interest them, while a self-consciou 


i i stom. 
mately results in an extreme slavishness to cu 


One last note on introductions: While you may have ee aa : eet = 
* paragraph must comprise at least three sentences, the Nal readers ae P willing 
cerned about the length of your introductory paragraph. In tt = ee ey 
to grant the highest score to essays whose introduction is only o Laden ae 
This does not mean that they favor essays with papas a Bie but 
that they do not discriminate against them. If your introduction y 
thesis clear, it has done its job. 

Your conclusion should, however, be longer than one S t 
your thesis and summarize the arguments that you make in H ar 
mention your supporting arguments in the same Order paced f ae essay, giving 
body of the essay. This technique underscores the organization of y 


it a predictable and orderly appearance. 


It should restate 
You should 
pear in the 
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Step Five: Reread and Revise (5 minutes) 


Expert writers often test their work by reading it aloud. In the exam room, you can- 
not read out loud. However, when you read your essay silently, take your time and 
listen with your inner ear to how it sounds. Read to get a sense of your essay’s logic 
and rhythm. Does one sentence flow smoothly into the next? Would they flow more 
smoothly if you were to add a transition word or phrase (therefore, however, never- 
theless, in contrast, similarly)? Do the sentences follow a logical order? Is any key idea 
or example missing? Does any sentence seem out of place? How would things sound 
if you cut out that awkward sentence or inserted that transition word? 

Take a minute to act on your response to hearing your essay. If it sounded to you 
as if a transition word was needed, insert it. If it sounded as if a sentence should be 
cut, delete it. If it sounded as if a sentence was out of place, move it. Trust your inner 
ear, but do not attempt to do too much, Have faith in your basic outline for the 
— You have neither the need nor the time to revise everything. 
nie ae ase A menage nor an auditor. Just as you need to have an ear 

» you also need to have an eye for errors that dam- 
age your text. Take a minute to lo 
grammar. From your English classes you should know which words and grammati- 
cal constructions have given you t ; 
of these words or constructions in 


analysis task. To earn a top score, 


word critique with solid content, 
mechanical errors, 


In your a Sx , 
writer’ ee additional kinds of evidence to reinforce the 
tional data that might be ne I suggest methods to refute the argument, or addi- 
You may not, however penis to you as YOu assess the soundness of the argument. 
A E BE ae your personal views on the topic. Your job is to analyze 
argument, not to support or contradict that argument. 


GRE readers wi 

s will evaluate your ‘er 

essay, gradi - 

in the foll owing areas: y, gradıng it on the basis of your effectiveness 


Organization and articulation of your thoughts 


; i p rt ou 


Again, follow a 5-step approach in dealing with the argument- 


analysis task. 


Step One: Identify the Claims (2 minutes) 


Before you can identify the flaws in an argument essay prompt, you must 
have a clear understanding of the claims it makes. After reading the 
prompt once for general understanding, examine it more carefully, one 
sentence at a time. As you do this, use your scratch paper to write a list 
of the claims made in the prompt. List the claims in the order in which 
they are made. GRE argument prompts typically contain at least three 
flaws in the author’s reasoning or use of evidence. 


the topic below. 


Springfield Bugle. 
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Here is an example of the notes you might take if you were writing on 





The following appeared in an article in the Real Estate section of the 





Springfield is a great place to live. Every year, hundreds of former city 
dwellers move to Springfield, spurning the sophisticated cultural offerings 
of the urban setting for Springfield’s more relaxed atmosphere. Despite the 
attractions of big city life, Springfield’s new citizens choose their home for 
its rural setting and small town atmosphere. If Springfield wants to continue to 
attract these newcomers, it must adopt aggressive planning regulations to keep 
out chain stores, fast food establishments, bars, and other businesses more appro- 


Keep 


priate to an urban setting. 


Overall Point: Springfield must control the growth of certain types of businesses in 
order for it to remain attractive to newcomers. | 
Claim One: People come to Springfield to get away from sophisticated city cul- 


ture, and to have a relaxed atmosphere. 
Claim Two: People come to Springfield for its rural, small-town atmosphere. 
Claim Three: Keeping chain stores, bars, and fast food restaurants out of 


Springfield will maintain its attractiveness to newcomers. 


Step Two: Question the Claims (3 minutes) 


Once you have identified the claims made in the prompt, you need to assess the 


strength of those claims. In most cases, their shortcomings will be apparent to you. 
If, however, you are having trouble figuring out the flaws in a given claim, try apply- 


ing a few handy questions to it. 


I. GROUNDS. Is there any evidence to support the claim? 
The first two claims in the prompt above are assertions. Though the author 


might have survey data to support her claim that newcomers en to 
Springfield to escape urban culture and enjoy a more relaxed, rural, small-town 
atmosphere, she presents no such data in her argument. 


— 

2. WARRANT. Does the evidence provided support the claim? B 
Could other factors cause the effect about which the author is writing 
situation described in the prompt above, there are many possible reasons to 


? In the 


30 Minutes to Write 
an Argument Essay 


2 Minutes 
Spot the Claims 


3 Minutes 
Question the Claims 


15 Minutes 
Speed-write 


5 Minutes 
Open and Close 


5 Minutes 
Reread and Revise 


one eye on the clock! 
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choose to move to Springfield. The author gives no reason for readers to 
believe that she has correctly identified the cause of Springfield’s popularity. 

Does the author assert a general rule based on an overly small sample? For 
example, if the author of the Springfield argument based her claims about why 
newcomers generally move to Springfield on the comments of a single new 
neighbor, her claims would lack adequate support. They would be unwarranted. 

Does the author compare comparable groups? If, for example, the author 
of the Springfield argument attempted to support her claims about why new- 
comets move to Springfield with surveys of residents who moved to 
Springfield twenty years ago, she would have no basis to make claims about 
people who have moved to Springfield more recently. 


Step Three: Write the Body of Your Critique, Following the 
Order of the Claims Made in the Prompt (15 minutes) 


Organization is an important part of writing a clear and coherent essay. The simplest 
and best approach is to discuss the claims made in the prompt in the order in which 
they are presented. There is no reason to try anything tricky or fancy. The test-mak- 
ers have given you an order. Use it. Using the structure of the prompt will save you 
time. It will also discourage you from writing a discursive essay that wanders unpre- 
dictably from one idea to another High scores go to test-takers who write clear and 
well-reasoned essays. Creativity in this context is more likely to confuse your read- 
ers than to earn you extra points. 

As we recommended in the previous section on the issue essay, spend the bulk of 
your time writing the body of your critique. Get those ideas onto the screen, allot- 
ting two to three sentences to each claim to flesh it out. 


Step Four: Then Add Your Introductory 
and Summary Paragraphs (5 minutes) 


While following the structure of the prompt is a handy way to organize the body of 
your critique, you still need to write an introduction and conclusion to your essay. 
Your introductory paragraph should provide a general overview of the criticisms you 
have made in the body of your essay. Do not give too much detail in the introduc- 
tion; it is where you introduce, rather than explain, your analysis. Present your points 
in the introduction in the same order in which they appear in the body of the essay. By 
doing so, you will give your reader a clear idea of where you are going and what you 

» briefly restate the main points you have 


made in the body of your critique, and SUSEEST one or two ways the author could have 
made his or her argument more persuasive, 


Step Five: Reread and Revise (5 minutes) 


Once again, our recommendation is: First listen, then look 
essay silently, listening with your inner ear to how it sounds. Ask yourself whether 
One sentence flows smoothly into the next, and whether any transition words might 
help the flow. Consider whether any key idea or example might be missing or any 


sentence seems out of place. Do not make any major changes. Just tweak things 
slightly to improve your essay’s sound and sense. __ 


Springfield from growing city-like will m 
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Now cast an eye over your essay, looking for mechanical errors. You know the 


sorts of grammatical constructions and spelling words that create problems for you. 
See whether you can spot any of them in your essay. Correct any errors that jump 


out at you. 


Here is an example of an argument critique that follows the organization of the 


prompt: 
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The following appeared in an article in the Real Estate section of the Len a Bugle. 

Springfield is a great place to live. Every year, hundreds of former city dwe “i 

move to Springfield, spurning the sophisticated cultural offerings of the X = 

setting for Springfield’s more relaxed atmosphere. Despite the o ig 

city life, Springfield’s new citizens choose their home for its rural setting and sm i 

town atmosphere. If Springfield wants to continue to attract these pie aes , 

must adopt aggressive planning regulations to keep out chain stores, fast foo 

establishments, bars, and other businesses more appropriate to an urban setting. 


Response to the Argument 


Springfield may well be a great place to live, but the author of this ie are ; 
number of unsubstantiated assumptions about the attributes that make Springfie l 
an attractive home. Based on these assumptions, the author makes a bold proposa 
regarding zoning and city planning. Though this proposal is ran a ease 
the positive attributes that bring new residents to Springfield, it = ai “ a a 
this goal or even have the perverse effect of worsening the quality of life = ee i 

The author's first mistake is to assume that she knows why hundre : ol ee 

city dwellers move to Springfield each year. She claims that in = to Spring we 
People are rejecting the culture of the city in favor of Springfie 3 4 ee a. 
urban lifestyle. This is a classic case of confusing correlation ei rae > 7 
Springfield may in fact be more relaxed than the city, and whi : t : wih here 
more sophisticated culture than Springfield, it does not follow that t p a 
from the city to Springfield are choosing relaxation over perenne _ a 
are moving to Springfield for entirely different reasons. -o an pro an = 
with their concomitant high urban property taxes, may ji riving p Ser 
Owners to less expensive suburban areas. People may also be moving p 

for better schools or a lower crime rate. 

The claim that people move to Springfield for its o P ie 
tural setting is similarly unsubstantiated. Yes, Springfiel is asm ; aa. 
does not follow, however, that this is why new residents move x aR e 
could be moving to Springfield for any of the reasons mentioned above, 
number of other reasons. . 

The conclusion that Springfield must keep out businesses that are common 1n 


ber If new resi- 
FA l i mmunity is unsupported. 
urban in an attractive CO u i 
a gfield by something other than the ways in 


there is no reason to believe that Keeping 
ake it more attractive. In fact, if people 


ents are really being drawn to Sprin 
ich it is different from a big city, 
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move to Springfield in spite of its lack of big-city amenities and because of its lower 
cost (or some other factor), the addition of big-city businesses may make Springfield 
more attractive to newcomers. 

Ironically, if the author is correct that Springfield’s relaxed, small-town feel is what 
attracts new residents, making Springfield attractive to former city dwellers may, in 
the long run, destroy Springfield’s positive attributes. After all, for how long can 
Springfield maintain this small-town atmosphere, if hundreds of newcomers are 
encouraged to move there each year? Ultimately, the author of this article appears to 
seek the impossible—a quiet small town with sustained, robust population growth. 

Despite the flaws in this author's argument, she may be correct in her assessment 
of why newcomers move to Springfield. She could strengthen her argument by doc- 
umenting its most important premise with data. If, for example, she provided sur- 
vey results from newcomers, indicating that they did indeed come to Springfield to 


escape urban culture and to enjoy a more relaxed, rural, small-town atmosphere, her 
argument would be far more persuasive. Were t 


his the case, her call for more restric- 
tive zoning might be justified. 


PREPARING FOR THE WRITING TEST 
TACTIC 


Take Advantage of the 

GRE’s Free Study Aids 
When you sign up to take the GRE General Test, you will eventually be sent 
PowerPrep IT, a CD-ROM containing test preparation software for the General Test 


and Writing Assessment. However, 
PowerPrep II to come in the mail. Yo 
website, www, gre. org. 

PowerPrep IT is helpful because it 
that you will have to use to writ 





you do not have to wait for your copy of 
u can download it immediately from the GRE 


A WORD OF WARNING 


Attention, Mac users: PowerPrep II is compatible only with IBMs or PCs. If you 


own an Apple MacIntosh computer, you'll have to 
PowerPrep II. Do it, even if; 


lab or the nearest public library, 


Analytical Writing 


TACTIC a 
Practice Taking Shortcuts to Maximize 
Your Typing Efficiency 





Slow and steady is not the way to go, at least not when you're taking the analytical 
writing test on the GRE. Fast typists have a decided advantage here. Unfortunately, 
you cannot turn yourself into a typing whiz overnight. However, you can use your 
time right now to practice some shortcuts to help you on the day of the test. 

First, using the GRE’s own word processing program (which comes when you 
download PowerPrep IT), you can practice using the cut-and-paste function to copy 
phrases that you want to repeat in your essay. In an argument essay, for example, you 
might want to reuse such phrases as “the author makes the following assumption” or 
‘another flaw in the authors argument is that....” In an issues essay, if you are run- 
ning out of time and still havent written your opening and summary paragraphs 
(which we advise you to compose after you've written the body of your text), you can 
write just your concluding paragraph, cutting and pasting it to both the ee 
and end of the essay. Then, in a few seconds, you can change the wording a that aa 
tial paragraph so that it works as an introduction, not as a conclusion. a | T t a 
cliché about essay-writing go? “Tell them what youre going to tell them, tell them it, 
then tell them what youve told them.” It’s easy to do so, using D 08 : 

One thing to note: The GRE word processor currently lacks a copy É inction. To 
copy a chunk of text, you must first cut it and then directly paste it back in ri a 
nal spot; next, you must move the cursor to the place where you 1 to ri uce ie 
text and paste it there. The process may feel cumbersome at first, ut by E ng 
with the word processor you will quickly build up speed copying using aie bee 

Second, you can also practice abbreviating multiword names or titles. Con 


the following argument topic or prompt: 


cs a RUE ON GEE EEN ERE? 
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The parent of a Collegiate High student included these remarks in a letter to the edu- 
cation page of the Oakville Bugle. 


If you look closely at Oakville’s two leading private high BAS 
Preparatory High School and Exover Academy—you me conc K poe 
Collegiate is unmistakably superior to the Academy. Collegiate has oem = 
teachers, many of them with doctorates. In contrast, sone Sa i ize is 12 
eral holding only a bachelor’s degree. Moreover, Collegiate’s So class - a 
compared to Exover’s average class size of 20; Collegiate’s stu o iro 
more individual attention than their peers do at me ae 7 are rad- 
ing from Collegiate High also are accepted by better _— t F j ie - 
uates are: 40% of last years Collegiate senior class went on to Ivy aac 7 
compared to only 15% of Exover's senior class. Thus, if you ne a ee 
get individual attention from their high school e . 


in to good colleges, you should send them to Collegiate Prep. 
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law, philosophy, psychology, the physical scien 
media studies. Whether or not you have any spec 


subject area, you most likely have opinions abo 
on it as well. 


In critiquing this argument, you can follow the letter writers example and refer 
to Exover Academy and Collegiate Preparatory High School simply as Exover and 
Collegiate. You can also refer to Collegiate by its initials. Be sure, however, to iden- 
tify the institution fully when you first mention it, inserting its initials in parenthe- 
ses: Collegiate Preparatory High School (CPHS). Then your readers will know what 
you mean by future references to CPHS. Similarly, instead of typing out “for exam- 
ple,” you can substitute the abbreviation “e.g.” 


TACTIC 
Acquaint Yourself with the Actual Essay Topics 


You Will Face 


The GRE has posted its entire selection of potential essay topics on its website. The 
pool of issue topics can be found at www, gre. org/issuetop.html. The pool of argument 





e. There is, however, a real point to explor- 

ing these potential topics and to noting their common themes. 

opic pools so that you can go through their 
you will see that the issue topics fall naturally 

ome of these themes involve contrasts: 


e Tradition versus innovation and modernization. 
* Competition versus cooperation. 

e Present social needs versus future social needs. 

° Conformity versus individualism. 

* Imagination versus knowledge. 

e Pragmatism versus idealism. 


Many of the issue topics pose a simple question: 


° What makes an effective leader? 
* What are education’s Proper goals? 
e How does technology affect our society? 


* Why should we study history (or art, literature)? 
e What is government's 
and so on)? 


How do we define progress? 


proper role (in education, art, wilderness preservation, 


Others ask you to question conventional wisdom: 


° Is loyalty always a virtue? 


° Is “moderation in all things” truly good advice? 


e Does conformity always have a negative impact? 


Go over these recurrent questions and themes. 


They relate to all the areas of the 
college curriculum: political science, sociol 


ogy, anthropology, economics, history, 
ces, the fine arts, literature, even 
ial knowledge of a suggested topics 
ut it. You probably have class notes 
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If you have old notebooks from your general education courses, skim ga 
them to refresh your memory of classroom discussions of typical GRE — a 
course of flipping through these old notes, you're very likely = o 
ples that you might want to note for possible use in writing the issue essay. 


WRITING THE ISSUE ESSAY 


TACTIC 
Break Down the Topic Statement 
into Separate Areas to Consider 





i i in the GRE 
Here is an example of an issue topic, modeled on actual topics found in 


pool. 


“The end does justify the means, 
if the end is truly meritorious. 


Break down the statements into its component Semen: ee i a 
phrases. First, consider ends or goals. These can be st into — 80 PE 
ing a trip to a foreign country, for example, or o Or = in a D 
etal goals—preserving endangered species, for example, or p 
the elderly. to 

Next, AT what means you might use to — api A pi a 
spend your savings and take a leave of absence — hier a aa 
thereby postponing or potentially JeoP sats Pe O oa if however, your goal 
haps your goal is insufficiently meritorious to p is j biodi ae in a refugee 
Is not simply to take a pleasure trip but to use i a. Il outweigh the expense 
camp, the worthiness of the cause you Se A ople would agree that 
and the risk of your not graduating. Similarly, while pe 7 nears 
preserving an endangered species is a worthwhile wore: a eh 
doing so can occasionally outweigh the yong p 3 the government cut off 
ruined crops and lost income to Klamath Basin farmers w a a and sucker fish, 
Water to their farms in an effort to preserve endangered p a of Sciences. 
an action later criticized as unnecessary by came er es begging the ques- 

Finally, consider the phrase truly MERTES Hb But what makes an 
tion, qualifying his assertion to make it appear eee truly meritorious? How do 
action meritorious? Even more, what makes an action truly 
you measure merit? Whose standards do ine ts helps start you thinking 

Breaking down the topic statement into Its Se i. a ae oa 
analytically about the subject. It’s a good way to Pepin comp 


TACTIC 





Adopt a Balanced Approach 


a llege facul- 
Consider our readers. Who are they? Academics, J Sas = sie argu- 
ties, Whar are they inetine for? They are looking for a a co pag net 
Ments expressed in scholarly, well-reasoned prose. on 


i : selves. 
or the sort of essay they might write them 


Pea al ~~ ees sy ot 
EA ape aA caaea sib x eh Ree 
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me 2 


Use Signal 

Words Subtly! 

Be Precise When 
You Point the Way. 
ae 








How do you go about writing for an academic audience? First, avoid extremes, 
You want to come across as a mature, evenhanded writer, someone who can take a 
strong stand on an issue, but who can see others’ positions as well. Restrain yourself 
don't get so carried away by the “rightness” of your argument that you wind up 
sounding fanatical or shrill. Second, be sure to acknowledge that other viewpoints 
exist. Cite them; you'll win points for scholarly objectivity. 

Draw examples to support your position from “the great world” and from the aca- 
demic realm. In writing about teaching methods, for example, youll win more 
points citing current newspaper articles about magnet schools or relevant passages 
from John Dewey and Maria Montessori than telling anecdotes about your favorite 
gym teacher in junior high school. While jt is certainly acceptable for you to offer 
an occasional example from personal experience, for the most part your object is to 


show the readers the breadth of your knowledge (without showing off by quoting the 
most obscure sources you can find!). 


One additional point: Do not t 


position. You can argue against the posi- 
ton. You can strike a middle ground, arguing both for and against the position, 
hedging your bet. The readers don’t care what position you adopt. Don’t waste your 
time trying to psych them out. 


TACTIC 
Make Use of Transitions or Signal Words 


6 to Point the Way 


Assume that typical GRE readers must read hundreds of issue essays in a day. You 
want to make the readers’ job as easy as possible, so that when they come to your 
essay they breathe a sigh of relief, saying, “Ah! Someone who knows how to write!” 

One way to make the readers’ job easy is to lead them by the hand from one idea 
to the next, using signal words to point the way. The GRE readers like it when test- 
takers use signal words (transitions); in their analyses of sample essays scoring a 5 or 
6, they particularly mention the writers’ use of transitions as a good thing. 


Here are a few helpful transitions. Practice using them Precisely: you earn no 
points for sticking them in at random! 





Support Signal Words 


e.g., (short for Latin 
for example 

for instance 

let me illustrate 

such as 


exempli gratia, for the sake of an example) 


Analytical Writing 


Use these words to signal the reader that you are about to add an additional rea- 
son or example to support your claim: 


likewise 
moreover 


additionally furthermore 
also in addition 


Contrast Signal Words 


Use the following words to signal a switch of direction in your argument. 


on the other hand 


although in contrast 

but in spite of rather than 
despite instead of still | 

even though nevertheless unlike 
except not yet 
however on the contrary 


Cause and Effect Signal Words 


R ° : n- 
Use the following words to signal the next step in your line of reasoning or the co 


clusion of your argument. 


accordingly in conclusion — 

thus 
consequently in short : a 
for this reason in summary when... 
hence so... that 


See Tactic 10 for a discussion of how signal words can be helpful to you in the 
second of your two writing tasks, the argument critique. 


WRITING THE ARGUMENT CRITIQUE 
TACTIC 


Learn to Spot Common Logical Fallacies 


You may remember studying a list of logical fallacies during ia one eer 
education. It probably included Latin terms such as “post hoc ergo p >P these terms 
argumentum ad hominem.” Fortunately, you do not = o a a not con- 
to perform well on the GRE argument essay. The pany: = ne nee 
ered with whether you know the name of a cate ps : ne ihe mame 
concerned with whether you can recognize and F lain ‘ a ae ae t win you a 

ated real-world situations. Labeling a claim a ea indies a ‘And a straightfor- 

the top score) unless you can explain a ee ae shehit or not you 
Ward logical explanation of the argument’s flaw can get you a 6, 





use the fan i inol . 

cy Latin terminology. A imon losi 
_ This does not mean, however, that brushing 7 he = : which arguments an 
“2 waste of your time. A decent understanding of the ways in 


i i re flaws 
Wrong will help you write a better essay by enabling you to identify mo 


cal fallacies 
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in the assigned argument (GRE argument statements generally include more than 
one logical error), and by giving you a clearer understanding of the nature of those 
flaws. Our advice is, therefore, to review the common logical fallacies without 
spending too much time trying to memorize their names. 

Here are two examples of arguments, or prompts, similar to those in the GRE 
pool. Read them. The discussion following will point out what common logical fal- 
lacies they embody. 





; Discuss how effective yo 


fenon anenai ilar besintraped ecntssnienicicana 








ARGUMENT 1 


The school board of the Shadow Valley Unified School District included these remarks in 
a letter sent to the families of all students attending school in the district. 


Over the past few years, an increase in disciplinary problems and a high drop 
out rate have plagued District schools. The Ash Lake School District to our 





COMMON LOGICAL FALLACIES 
CAUSAL FALLACIES 


propter hoc,” or its nickname, “the post hoc fallacy.” The 


Causatio i 
n, assuming that when one event follows another, the second event must 


Analytical Writing 


have been caused by the first. It is as if you were to say that because your birthday 
precedes your husband's by one month, your birth must have caused him to be born. 
The Shadow Valley School District argument presents an excellent example of a post 
hoc fallacy. The author of this argument assumes that because “suspensions and 
expulsions in Ash Lake have fallen by 40 percent, while the mean grade point aver- 
age of Ash Lake students has risen from 2.3 (C+) to 2.7 (B=) since Ash Lake’s 
adoption of a mandatory uniform policy, the uniform policy has caused the 
improved student performance. Despite this correlation, it is possible that other fac- 
tors are responsible for Ash Lake’s progress. Perhaps the school uniform policy coin- 
cided with a significant decrease in average class size, or the arrival of a new 
superintendent of schools. Or perhaps the recent improvements were brought about 
by an increase in federal aid for at-risk students. School uniforms may have been a 
partial cause of Ash Lake’s improvements, or they may have played no role at all. 
Without further information, no reliable conclusion can be reached. 


INDUCTIVE FALLACIES 


Fallacies of induction involve the drawing of general rules from. specific examples. 
They are among the most common fallacies found in the GRE argument essay top- 
ics. To induce a general rule correctly from specific examples, it is crucial that the spe- 
cific examples be representative of the larger group. All too often, this is not the on 
The hasty generalization (too small sample) is the most common a al- 
lacy. A hasty generalization is a general conclusion that is based on ar rae a sam- 
ple set. If, for example, you wanted to learn the most popular flavor of ice cream in 
Italy, you would need to interview a substantial number of Italians. Drawing a con- 
clusion based on the taste of the three Italian tourists you met last week would not 
be justified. The Chillington Gazette argument provides another good example o 
hasty generalization. The author of this argument concludes that a peop e o 
Chillington do not enjoy outdoor recreation,” but he draws this genera — usion 
from the lack of visitors to the park across the street from his home. mei ers . 
never told just how many parks there are in Chillington. There could rs . = : 
parks, all possibly overflowing with happy visitors, despite the unpopularity o 


one park viewed by the author. . 
Small sample size is a problem because it increases the risk of drawing a general 


Conclusion from an unrepresentative sample. If, for example, you — A ri 
who was most likely to be elected president of the United States, you - d no : 
‘reliable conclusion based on the preferences of the citizens of a single ee eve 
single state. The views of the citizens of Salt Lake City are not necessarily the = 
of the citizens of the nation as a whole, nor are the views of pune ae 
tative of those of the entire nation. This is why pollsters go to such grear engths to 
ensure that they interview a representative sample of the entire popu n viii 

Unrepresentative samples do not, however, always result from too z a 

he Chillington Gazette argument concludes that the a A 
will not use improved parks because “Park use did not increase in ii N p! i e ka 
yeat when they implemented a similar tax. The author gives pea mene 

Owever, that the two towns’ situations are similar. Perhaps park use ge a 
in Warm Springs because its parks were already extremely popular, unli 
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Chillington. Or perhaps Warm Springs is an industrial city with little housing, while 
Chillington is a bedroom community with a large number of school-aged children. 
Should we conclude that the experiences of one city will be mirrored by the other? 

(To learn more about common logical fallacies, consult standard works on rheto- 
ric and critical reasoning. Two currently popular texts are James Herrick’ 
Argumentation and T. Edward Damer’s Attacking Faulty Reasoning.) 


TACTIC 
8 Remember That Your Purpose 
Is to Analyze, Not to Persuade 





You are not asked to agree or disagree with the argument in the prompt. Do not be 
distracted by your feelings on the subject of the prompt, and do not give in to the 
temptation to write your own argument. Be especially vigilant against this temptation 
if the topic is on a subject that you know very well. If, for example, the prompt argues 
that class size reduction is a poor idea because it did not improve test scores in one 
city, do not answer this argument with data you happen to know about another city 
in which test scores improved after class sizes were reduced. Instead, point out that 
one city is not a large enough sample on which to base a general conclusion. Go on 
to identify other factors that could have caused test scores to remain the same, despite 
lower class size. (Perhaps test scores in the sample city were already nearly as high as 
they could go, or the student population in that city was changing at the time class 
sizes were reduced.) Remember, the readers are not interested in how much you know 
about the subject of the prompt; they want to know how well you think. 


TACTIC 


An argument is based upon certain assumptions made by its author. If an arguments 
basic premises are sound, the argument is strengthened. If the argument’s basic 
premises are flawed, the argument is weakened. 

Pinpoint what the argument assumes but never states. Then consider the validity 
of these unstated assumptions. For example, the Shadow Valley argument assumes 
that the populations of Shadow Valley and Ash Lake are analogous. Is this unstated 
assumption warranted? Not necessarily. The two towns might well have distinctly 
dissimilar populations—one might be a working-class suburb with high unemploy- 
ment, while the other might be a suburb populated by wealthy professionals. If that 
were so, there would be no reason to believe that the same factors would cause poor 
student performance in both towns, 

Ask yourself what additional evidence would strengthen or weaken the claim. 
Generally, GRE argument prompts are flawed but could be true under some circum- 
stances. Only rarely will you find an argument that is absolutely untrue. Instead, you 
2 which support (grounds and warrant) is lacking. 
Put yourself in the place of the arguments author. If you were trying to prove this 
argument, what evidence would you need? What missing data should you assemble 
to support your claim? Use your concluding paragraph to list this evidence and 


explain how its presence would solve the shortcomings that you identified earlier in 
your essay. | 


Examine the Argument for Unstated 
Assumptions and Missing Information 
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TACTIC 
10 Pay Particular Attention to 
Signal Words in the Argument 





In analyzing arguments, be on the lookout for transitions or signal words that can 
clarify the structure of the argument. These words are like road signs, pointing out 
the direction the author wants you to take, showing you the connection between one 
logical step and the next. When you spot such a word linking elements in the 
author's argument, ask yourself whether this connection is logically watertight. Does 
A unquestionably lead to B? These signal words can indicate vulnerable areas in the 
argument, points you can attack. 
In particular, be alert for: 


Cause and Effect Signal Words 


The following words often signal the conclusion of an argument. 


accordingly in conclusion therefore 
consequently in short thus 

for this reason in summary 

hence 50 


Contrast Signal Words 
The following words often signal a reversal of thought within an argument. 


rather than 


although in contrast 

but instead still 
despite nevertheless unlike 
even though not yet 
except on the contrary 

however on the other hand 


Notice that in the following argument several of these words are present: despite, 
not, and consequently. Each of these words plays an important role in the argument. 


annegati Stes 


ve you find the reasoning in this ar 
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ARGUMENT 3 
The following is from a letter to the state Department of Education. 


Despite the fact that the River City School District noe the average size 
by more than 15% in all grades two years ago, this year's average SAT scores for 
the junior class were the highest ever. This shows that class size is not a ane 
determinant of student performance. Consequently, other school districts shou 
follow River City’s lead and save money by increasing the size of their classes. 
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Think about each link in the chain of reasoning signaled by the three transition 
words. These words should act like a red flag, alerting you that danger (flawed logic) 
may lie ahead. Did the average SAT score for the junior class increase despite the 
increase in class size? Maybe. Then again, maybe not; the average score for that year's 
junior class may have increased because that year’s juniors were unusually bright. Do 
this year’s extra-high SAT scores show that class size is nota good determinant of stu- 
dent performance? Not necessarily. Many factors could have contributed to the jun- 
ior class's high scores. Finally, consider the implications of consequently. Even if class 
size were not a good determinant of student performance, does it necessarily follow 


as a consequence that school districts should increase the size of their classes? In the 
words of the old song, “It ain't necessarily so.” 


Practice for the Issue Task 


l. Brainstorm for 5 minutes, jotting down any 


words and phrases that are triggered by one of 
the following questions: 


¢ What should the goals of higher education 
be? 

¢ Why should we study history? 

e How does technology affect our society? 

e What is the proper role of art? 

e Which poses the greater threat to society, 
individualism or conformity? 

e Which is more socially valuable, preserving 
tradition or promoting innovation? 

° Is it better to be a specialist or a generalist? 

° Can a politician be both honest and effective? 


. In a brief paragraph, define one of the follow- 


ing words: 


* Freedom 
° Originality 
* Honesty 


° Progress 


. To improve your ear for language, read aloud 


short selections of good prose: editorials from 
The New York Times or The Christian Science 
Monitor, as well as columns or brief essays by 
prose stylists like Annie Dillard, M. E K. 
Fisher, or E. B. White. Listen for the ways in 
which these authors vary their sentence struc- 
ture. Note the precision with which they 
choose their words. The more good prose you 
hear, the better able youll be to improve your 
Writing style. 
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4. Selecting three or four issue topics from the 


GRE's online pool of topics for the revised test 
(currently at Attp://www.ets.org/gre/revised_ 
general/prepare/analytical_writing/issue/pool), 
break down the topic statements in terms of 
Toulmin’s three elements: claim, grounds, and 
warrant. Ask yourself the following questions. 
What claims are made in each topic statement? 
What grounds or data are given to support each 
of these claims? Is the claim warranted or 
unwarranted? Why? In what way do the 
grounds logically justify the claim? 


. Choosing another issue topic from the GRE’s 


published pool of topics, write an essay giving 
your viewpoint concerning the particular issue 
raised. Set no time limit; take as long as you 
want to complete this task, then choose a sec- 
ond issue topic from the pool. Jn only 30 min- 
utes, write an essay presenting your perspective 
on this second issue. 

Compare your two essays. Ask yourself how 
working under time pressure affected your sec- 
ond essay. Did its major problems stem from a 
lack of fluency? A lack of organization? A lack 
of familiarity with the subject matter under dis- 
cussion? A lack of knowledge of the mechanics 
of formal written English? Depending on what 
problems you spot, review the appropriate sec- 
tions of this chapter, as well as any style manu- 
als or other texts we suggest. 
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Practice for the Argument Task 


1. Choosing a sample of argument topics from 


GRE'’s online pool of topics for the revised test 
(currently at Attp://www.ets.org/gre/revised_ 
general/prepare/analytical_writing/argument/ 
pool), practice applying the list of logical falla- 
cies to the published prompts. See how many 
fallacies you can find for each argument. If you 
have time, write practice essays for some of 
these arguments. If you are short of time, or 
would simply like to move more quickly, get 
together with a friend and explain the fallacies 
you have found in the argument essay prompts. 
This will be especially rewarding if you can 
work with a friend who is also preparing to take 


the GRE. 


. Write an “original” argument topic, modeling 


it on one of the argument prompts in the 
GRE’ published pool. Your job is to change 
the details of the situation (names, figures, and 
so on) without changing the types of logical fal- 
lacies involved. By doing this, you will learn to 
spot the same old fallacies whenever they crop 
up in a new guise. 
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3. Choosing an argument prompt from GRE’s 


online pool of topics for the revised test (cur- 
rently at Attp://www.ets.org/gre/revised_general/ 
prepare/analytical_writing/argument/pool), write 
an essay critiquing the particular argument 
expressed. Set no time limit; take as long as you 
want to complete this task, then choose a sec- 
ond argument prompt from the pool. Jn only 
30 minutes, write an essay critiquing this sec- 
ond argument. 

Compare your two critiques. Ask yourself 
how working under time pressure affected your 
second critique. Would more familiarity with 
the common logical fallacies have helped you? 
Depending on what problems you spot, review 
the appropriate sections of this chapter, as well 
as any other materials we suggest. 
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WUANTITATIVE ABILITY: 
TACTICS, STRATEGIES, 
PRACTICE, AND REVIEW 











can be used on any mathematics questions that appear on the GRE. In Chapters 8, 
9, and 10 you will find tactics that are specific to one of the three different types of 
questions: discrete quantitative questions, quantitative comparison questions, and 
data interpretation questions, respectively. Chapter 11 contains a complete review of 
all the mathematics you need to know in order to do well on the GRE, as well as 


hundreds of sample problems patterned on actual test questions. 


FIVE TYPES OF TACTICS 


Five different types of tactics are discussed in this book. 


1. In Chapters 1 and 2, you learned many basic tactics used by all good test- 
takers, such as read each question carefully, pace yourself, don’t get bogged 
down on any one question, and never waste time reading the directions. You 
ics required to excel on a computerized test. These 


also learned the specific tact exe l 
bal and quantitative sections of the GRE. 


tactics apply to both the ver 
2. In A 4 and 5 you learned the important tactics needed for handling 


each type of verbal question. 
3. In Chapter 6 you learned the strategies for pl 
that constitute the analytical writing section of the GRE. 


anning and writing the two essays 
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4. In Chapters 7-10 you will find all of the tactics that apply to the quantitative 
sections of the GRE. Chapter 7 contains those techniques that can be applied 
to all types of mathematics questions; Chapters 8, 9, and 10 present specific 
strategies to deal with each of the three kinds of quantitative questions found 
on the GRE: discrete quantitative questions, quantitative comparison ques- 
tions, and data interpretation questions. 

5. In Chapter 11 you will learn or review all of the mathematics that is needed 
for the GRE, and you will master the specific tactics and key facts that apply 
to each of the different mathematical topics. 


Using these tactics will enable you to answer more quickly many questions that 
you already know how to do. But the greatest value of these tactics is that they will 
allow you to correctly answer or make educated guesses on problems that you do not 
know how to do. 


WHEN TO STUDY CHAPTER 11 


How much time you initially devote to Chapter 11 should depend on how good your 
math reasoning skills are, how long it has been since you studied math, and how 
much of the math you learned in middle school and the first two years of high school 
you remember. If you think that your math skills are quite good, you can initially skip 
the instructional parts of Chapter 11. If, however, after doing the Model Tests in Part 
5 of this book, you find that you made more than one or two mistakes on questions 
involving the same topic (averages, percents, geometry, etc.) or you spent too much 
time on them, you should then study the appropriate sections of Chapter 11. Even if 
your math skills are excellent, you should do the exercises in Chapter 11; they are a 
good source of additional GRE questions. If your math skills were never very good or 
if you feel they are rusty, it is advisable to review the material in Chapter 11, includ- 
ing working out the problems, before tackling the Model Tests. 


AN IMPORTANT SYMBOL 


Throughout the rest of this book, the symbol “=>” is used to indicate that one step 
in the solution of a problem follows immediately from the preceding one, and no 
explanation is necessary. You should read 


3x=12>x%=4 
as 3x = 12 implies that x = 4 
or 3x = 12, which implies that x = 4 
or since 3x = 12, then x = 4. 


Here is a sample solution to the following problem using =>: 


What is the value of 2x2 — 5 when x= —4? 
x= —4 => x? = (-4)? = 16 = 2x? = 2(16) = 32 > 2x7-5 = 32-5227 


| When the reason for a step is not obvious, => is not used: rather, an explanation 
is given, often including a reference to a KEY FACT from Chapter 11. In many 


solutions, some steps are explained, while others are linked by the > symbol, as in 
the following example. | 
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In the diagram below, if w = 10, what is the value of z? 


ra C 
10 m 
A 10 B 


¢ By KEY FACT J1, w+ x+ y= 180. 

e Since AABC is isosceles, x = y (KEY FACT J5). 

¢ Therefore, w + 2y = 180 = 10 + 2y = 180 > 2y = 170 > y= 85. 
° Finally, since y + z= 180 (KEY FACT 13), 85 + z= 180 > z= 95. 


CALCULATORS ON THE GRE 


You may vot bring your own calculator to use when you take the GRE. However, 
starting in 2011, for the first time ever, you will have access to an onscreen calcula- 
tor. While you are working on the math sections, one of the icons at the top of the 
screen will be a calculator icon. During the verbal and writing sections of the test, 
either that icon will be greyed out (meaning that you can’t click on it) or it will sim- 
ply not be there at all. During the math sections, however, you will be able to click 
on that icon at anytime; when you do, a calculator will instantly appear on the 
screen. Clicking the X in the upper-right-hand corner of the calculator will hide it. 

Note that when the calculator appears on the screen, it may 
cover part of the question or the answer choices. If this occurs, 
just click on the top of the calculator and drag it to a convenient 
location. If you use the calculator to answer a question and then 
click NEXT to go to the next question, the calculator remains on 
the screen, exactly where it was, with the same numerical readout. 
This is actually a distraction. So, if you do use the calculator to 
answer a question, as soon as you have answered that question, 
click on the X to remove the calculator from the screen. Later, it 
takes only one click to get it back. 

The onscreen calculator is a simple four-function calculator, 
with a square root key. It is not a graphing calculator; it is not a 
scientific calculator. The only operations you can perform with 
the onscreen calculator are adding, subtracting, multiplying, 
dividing, and taking square roots. Fortunately, these are the only 
Operations you will ever need to answer any GRE question. 

At the bottom of the onscreen calculator is a bar labeled TRANSFER DISPLAY. 

you are using the calculator on a numeric entry question, and the result of your 
final calculation is the answer that you want to enter in the box, click on TRAN S- 
FER DISPLAY —the number currently displayed in the calculators readout will 
‘Mstantly appear in the box under the question. This saves the few seconds that it 
would otherwise take to enter your answer; more important, it guarantees that you 
Wont make an error typing in your answer. i 

Just because you have a calculator at your disposal does not mean that you shoul 
‘se it very much. In fact, you shouldn't. The vast majority of questions that appear 





0 
n the GRE do not require any calculations. 
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Remember 


Use your calculator 
only when you 
need to. 
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n Chapters 8 and 9, you will learn tactics that are specifically applicable to discrete 
quantitative questions and quantitative comparison questions, respectively. In this 
chapter you will learn several important general math strategies that can be used on 


both of these types of questions. 
The directions that appear on the screen at the beginning of the quantitative sec- 


tions include the following cautionary information: 





Figures that accompany questions are intended to provide information useful 


in answering the questions. 


However, unless a note states that a figure is drawn to scale, you should solve 
E these problems NOT by estimating sizes by sight or measurement, but by using 
: ! your knowledge of mathematics. 


Despite the fact that they are telling you that you cannot totally rely on their dia- 
grams, if you learn how to draw diagrams accurately, you can trust the ones you draw. 
! Knowing the best ways of handling diagrams on the GRE is critically important. 
Consequently, the first five tactics all deal with diagrams. 


SERRA LLIN IIIT LIE LIONEL LPL AS VD SEG, 





Bid SS A ae tS GN Cher di et na AEE VAM NEE i a SG a Ml rt ie ska en aes: 


ed 
4 


To implement these tactics, you need to be able to draw line segments and angles 
accurately, and you need to be able to look at segments and angles and accurately 
estimate their measures. Let’s look at three variations of the same problem. 


L. If the diagonal of a rectangle is twice as long as the shorter side, what is the 
degree measure of the angle it makes with the longer side? 
2. In the rectangle below, what is the value of x? 
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3. In the rectangle below, what is the value of x? 


For the moment, let's ignore the correct mathematical way of solving this prob- 
lem. In the diagram in (3), the side labeled 2 appears to be half as long as the diag- 
onal, which is labeled 4; consequently, you should assume that the diagram has been 
drawn to scale, and you should see that x is about 30, certainly between 25 and 35. 
In (1) you arent given a diagram, and in (2) the diagram is useless because you can 
see that it has not been drawn to scale (the side labeled 2 is nearly as long as the diag- 
onal, which is labeled 4). However, if while taking the GRE, you see a question such 
as (1) or (2), you should be able to quickly draw on your scrap paper a diagram that 
looks just like the one in (3), and then look at your diagram and see that the meas- 
ure of x is just about 30. If the answer choices for these questions were 


@® 15 30 ©45 @©60 ©75 
you would, of course, choose 30, B. If the choices were 
@ 20 25 ©30 ©35 © 40 


you might not be quite as confident, but you should still choose 30, here C. 
When you take the GRE, even though you are not allowed to have rulers or pro- 

tractors, you should be able to draw your diagrams very accurately. For example, in 

(1) above, you should draw a horizontal line, and then, either freehand or by trac- 


ing the corner of a piece of scrap paper, draw a right angle on the line. The vertical 
line segment will be the width of the rectangle; label it 2. 


| Mark off that distance twice on a piece of scrap paper and use that to draw the 
diagonal. 
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You should now have a diagram that is similar to that in (3), and you should be 
able to see that x is about 30. 

By the way, x is exactly 30. A right triangle in which one leg is half the hypotenuse 
must be a 30-60-90 triangle, and that leg is opposite the 30° angle [see KEY FACT J11]. 

Having drawn an accurate diagram, are you still unsure as to how you should 
know that the value of x is 30 just by looking at the diagram? You will now learn not 
only how to look at any angle and know its measure within 5 or 10 degrees, but how 
to draw any angle that accurately. 

You should easily recognize a 90° angle and can probably draw one freehand; but 
you can always just trace the corner of a piece of scrap paper. To draw a 45° angle, 
just bisect a 90° angle. Again, you can probably do this freehand. If not, or to be 
even more accurate, draw a right angle, mark off the same distance on each side, 
draw a square, and then draw in the diagonal. 





90° 


To draw other acute angles, just divide the two 45° angles in the above diagram 


with as many lines as necessary. 








estimate: 110° 


estimate: 150° 
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To test yourself, find the measure of each angle shown. The answers are found 
below. 


(a) (b) (c) (d) 


¿9UO YO" UO QO] UIYUM 2w noA piq *,09] (P) STI (9) -07 (4) .08 (£) saamsuy 












TACTIC 


Draw a Diagram 


On any geometry question for which a figure is not provided, draw one (as accu- 


rately as possible) on your scrap paper — never attempt a geometry problem without 
first drawing a diagram. 








What is the area of a rectangle whose length is twice its width and whose 
perimeter is equal to that of a Square whose area is 1? 


2 4 8 
@®1i@6 © = 2 z 
5 Sg Sg 





SOLUTION. Don't even think of answering this question until you have drawn a 


square and a rectangle and labeled each of them: each side of the square is 1, and if 
the width of the rectangle is w, its length (€) is 2w. 


Í 


l 


Now, write the required equation and solve it: 


4 


6w=4>w- 22 _4 
7 ae 


3 


The area of the rectangle = €w = (4) (2) a2 E 
3/3) 9” 
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Betty drove 8 miles west, 6 miles north, 3 miles east, and 6 more miles north. 
How many miles was Betty from her starting place? 


| miles 


SOLUTION. Draw a diagram showing Betty’s route from A to B to Cto D to È. 


E = destination 


B F 8 A = Starting point 
Now, extend line segment ED until it intersects AB at F. Then, AFF is a right trian- 
gle, whose legs are 5 and 12. The length of hypotenuse AE represents the distance 
from her starting point to her destination. Either recognize that AAFE is a 5-12-13 


right triangle or use the Pythagorean theorem: 


52 4 122 = (AB)? = (AB? = 25 + 144 = 169 > AE = 13. 





What is the difference in the degree measures of the angles formed by the 
hour hand and the minute hand of a clock at 12:35 and 12:36? 


© @©5 ©55° O88 ©30° 
a a er 


SOLUTION. Draw a simple picture of a clock. The hour hand makes a complete rev- 
olution, 360°, once every 12 hours. So, in 1 hour it goes through 360° + 12 = 30°, and 
in one minute it advances through 30° + 60 = 0.5°. The minute hand moves through 
30° every 5 minutes or 6° per minute. So, in the minute from 12:35 to 12:36 (or any 
other minute), the difference between the hands increased by 6° — 0.5° = 5.5°, C. 


30% 


30° in 5 min. 


30° in 1 hr. i 
6° in 1 min. 


0.5° in 1 min. 
minute hand 


hour hand 
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NOTE: It was not necessary, and would have been more time-consuming, to deter- 
mine the angle between the hands at either 12:35 or 12:36. (See TACTIC 6: Dont 
do more than you have to.) 

Drawings should not be limited to geometry questions; there are many other 
questions on which drawings will help. 





A jar contains 10 red marbles and 30 green ones. How many red marbles 
must be added to the jar so that 60% of the marbles will be red? 


| | 





SOLUTION. Let x represent the number of red marbles to be added, and draw a 


diagram and label it. 


From the diagram it is clear that there are now 40 + x marbles in the jar, of which 
10 + x are red. Since we want the fraction of red marbles to be 60%, we have 


l0+x _ 60 3 ee 
ae 60% = wo = Cross-multiplying, we get: 


5(10 + x) = 3(40 + ð > 504 5x = 120 + 3x= 2x = 70 => x= 35. 


Of course, you could have set up the equation and solved it without the diagram, 


but the diagram makes the solution easier and you are less likely to make a careless 
mistake. | 


TACTIC 


2 Trust a Diagram That Has Been Drawn to Scale 


Whenever diagrams have been drawn to scale, they can be trusted. This means that 
you can look at the diagram and use your eyes to accurately estimate the sizes of 
angles and line segments. For example, in the first problem discussed at the begin- 


ning of this chapter, you could “see” that the measure of the angle was about 30°. 
To take advantage of this situation 


e Ifa diagram is given that appears to be drawn to scale, trust it. 
° Ifa diagram is given that has not been drawn to scale, try to draw it to scale on 
your scrap paper, and then trust it. 


. 
When no diagram is provided, and you draw one on your scrap paper, try tO 
draw it to scale. : 


In Example 5 below, we are told that ABCD is a square and that diagonal BD is 
3. In the diagram provided, quadrilateral ABCD does indeed look like a square, and 


General Math Strategies 


BD = 3 does not contradict any other information. We can, therefore, assume that 
the diagram has been drawn to scale. 





sas sees 


In the figure at the right, diagonal BD of square ABCD is 3. A B 
What is the perimeter of the square? 
@45 ®12 ©3V2 ©6V2 © 12V2 

D C 





SOLUTION. Since this diagram has been drawn to scale, you can trust it. The sides 
of the square appear to be about two thirds as long as the diagonal, so assume that 
each side is about 2. Then the perimeter is about 8. Which of the choices is approx- 


imately 8? Certainly not A or B. Since J2 = 1.4, Choices C, D, and E are approx- 
imately 4.2, 8.4, and 12.6, respectively. Clearly, the answer must be D. 
Direct mathematical solution. Let s be a side of the square. Then since ABCD is 


3 3/2 


—= = >, and the perimeter of the square is 


— 3v2 
V2 2? 


a 45-45-90 right triangle, s = 


w be 


Remember the goal of this book is to help you get credit for all the problems you 
know how to do, and, by using the TACTICS, to get credit for many that you dont 
know how to do. Example 5 is typical. Many students would miss this question. You, 
however, can now answer it correctly, even though you may not remember how to 


solve it directly. 


4s=4 





In A ABC, what is the value of x? 


@®75 @®60 ©4 ©30 ©15 





SOLUTION. If you dont see the correct mathematical solution, you should use TAC- 
TIC 2 and trust the diagram; but to do that you must be careful that when you copy 
it onto your scrap paper you fix it. Whats wrong with the way it is r 
drawn now? AB = 8 and BC = 4, but in the figure, AB and BC are 
almost the same length. Redraw it so that ABis twice as long as BC. 
Now, just look: x is about 60, B. . . 
In fact, x is exactly 60. If the hypotenuse of a right EEN 
twice the length of one of the legs, then its a 30-60-90 triang e, 
and the angle formed by the hypotenuse and that leg is 60° (see 5 m 
Section 11-J). 
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TACTIC 2 is equally effective on quantitative comparison questions that have 
diagrams. See pages 9-11 for directions on how to solve quantitative comparison 
questions. 





A 
10 
C 10 B 
Quantity A Quantity B 
AB 10 





SOLUTION. There are two things wrong with the given diagram: ZC is labeled 
40°, but looks much more like 60° or 70°, and AC and BC are each labeled 10, but 
BC is drawn much longer. When you copy the diagram onto your scrap paper, be 


sure to correct these two mistakes: draw a triangle that has a 40° angle and two sides 
of the same length. 


C B 
10 


Now, it’s clear: AB < 10. The answer is B. 





O is the center of the circle 


PQ =6 
OR = 12 
Quantity A Quantity B 
X 
45 
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SOLUTION. In the diagram on page 154, the value of x is at least 60, so if the dia- 
gram has been drawn to scale, the answer would be A. If, on the other hand, the dia- 
gram has not been drawn to scale, we can’t trust it. Which is it? The diagram is not 
drawn to scale — PQ is drawn almost as long as OR, even though OR is twice as 
long. Correct the diagram: 





Now you can see that x is less than 45. The answer is B. 


TACTIC 





Ei Exaggerate or Otherwise Change a Diagram 


Sometimes it is appropriate to take a diagram that appears to be drawn to scale and 
intentionally exaggerate it. Why would we do this? Consider the following example. 





B D j 
60° i 
A 
Line £ is parallel to line k. 
Quantity A Quantity B 
AB CD 


nn 


SOLUTION. In the diagram, which appears to be drawn correctly, AB and ne = 
as though they are the same length. However, there might be an imperceptible i - 
ference due to the fact that angle Cis slightly smaller than angle A. So exaggerate : 7 
diagram: redraw it, making angle C much smaller than angle A. Now, its clear: 


IS longer. The answer is B. 


B D Z 


k 
A C 


When you copy a diagram onto your scrap paper, you can change anything you 
like as long as your diagram is consistent with all the given data. 
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P 
Q R 
Quantity A Quantity B 
X y 





SOLUTION. You may redraw this diagram any way you like, as long as the two 
angles that are marked 45° remain 45°. If PQ and PR are equal, as they appear to be 
in the given diagram, then x would equal y. Since the given information doesn‘ state 
that PQ = PR, draw a diagram in which PQ and PR are clearly unequal. In the dia- 


gram below, PRis much longer than PQ, and x and yare clearly unequal. The answer 
is D. 


N 


TACTIC 


4 Add a Line to a Diagram 


Occasionally, after staring at a diagram, you still have no idea how to solve the prob- 
lem to which it applies. It looks as though not enough information has been given. 
When this happens, it often helps to draw another line in the diagram. 


In the figure below, Q is a point on the circle whose center is O and whose radius 
Is 7, and OPQR is a rectangle. What is the length of diagonal PR? 


eo, 


\ 


2 
or ot ot of 


© It cannot be determined from the information given. 
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SOLUTION. If after staring at the diagram and thinking about rectangles, circles, 
and the Pythagorean theorem, youre still lost, don’t give up. Ask yourself, “Can I 
add another line to this diagram?” As soon as you think to draw in OQ, the other 
diagonal, the problem becomes easy: the two diagonals of a rectangle have the same 
length and, since OQ is a radius, it is equal to 7, A. 


a 





SES PENSE 


What is the area of quadrilateral ABCD? 
B (1,7) 





SOLUTION. Since the quadrilateral is irregular, there isnt a formula to find the 
area. However, if you draw in AC, you will divide ABCD into two triangles, each of 


Whose areas can be determined. 





If you then draw in the height of each triangle, you see that the area of AACD is 


l ] 
7 (4)(4) = 8, and the area of ABAC is 5 (6)(10) = 30, so the area of ABCD is 


30 +8 = 38 
| ing in lines to create 
Note that this problem could also have been solved by drawing 1n 
rectangle ABEF, and subtracting the areas of ABEC and A CED from the area of the 


tectangle. 
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TACTIC 


E Subtract to Find Shaded Regions 


Whenever part of a figure is shaded, the straightforward way to find the area of the 
shaded portion is to find the area of the entire figure and subtract from it the area of 
the unshaded region. Of course, if you are asked for the area of the unshaded region, 
you can, instead, subtract the shaded area from the total area. Occasionally, you may 
see an easy way to calculate the shaded area directly, but usually you should subtract. 





In the figure below, ABCD is a rectangle, and BE and CF are arcs of 
circles centered at A and D. What is the area of the striped region? 





@ 10-n @®25-n) ©25-21) @O6+2n © 5(2 — 17) 





SOLUTION. The entire region is a 2 X 5 rectangle whose area is 10. Since the 
white region consists of two quarter-circles of radius 2, the total white area is that of 


a semicircle of radius 2: TO 


10 — 27 = 2(5 — 2), B. 


= 2m. Therefore, the area of the striped region Is 





In the figure below, square ABCD is inscribed in circle O. If the perimeter 
of ABCD is 24, what is the area of the shaded region? 





@ 187-36 ® 18r -24 © 12r- 36 © 9n—- 36 © 9r - 24 


SOLUTION. Since the perimeter 


LUTIO of square ABCD is 24, each 
of its sides is 6, and its area is 62 


= 36. Since diagonal AC is the 
hypotenuse of isosceles right triangle ABC, AC = 6V2 . But AC 


is also a diameter of circle O, so the radius of the circle is 


3/2 , and its area is n(3V2 )? = 187. Finally, the area of the 
shaded region is 18% — 36, A. ? 
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TACTIC 





6 Don’t Do More Than You Have To 


Very often a problem can be solved in more than one way. You should always try to 
do it in the easiest way possible. Consider the following examples. 





RS oR PRE US 


lf 5(3x — 7) = 20, what is 3x -— 8? 


® D0 ©3 O14 ©19 





It is not difficult to solve for x: 


5 
5(3x- 7) = 20 => 15x- 35 = 20 > 15x= 55 > x= Ze 3 


1] 
But it’s too much work. Besides, once you find that x = 3> you still have to 


multiply to get 3x: 3 =) = 11, and then subtract to get 3x — 8: 11 - 8 = 3. 


SOLUTION. The key is to recognize that you don't need to find x. Finding 3x- 7 
is easy (just divide the original equation by 5), and 3x— 8 is just 1 less: 


5(3x—7) = 20 => 3x-7 = 4 > 3x-8 =3,C. 





If 7x + 3y = 17.and 3x + 7y = 19, what is the average (arithmetic mean) 
of x and y? 





The obvious way to do this is to first find x and y by solving the two sage 
simultaneously and then to take their average. If you know how to 3 t es i 
now, before reading further. If you worked carefully, you should have foun 

31 4l 
—— + — 


31 4l . 20 20 _ 2 , Enter 9 as the numerator 
that x = 0 and y= 50° and their average 1s 5 5 





and 5 as the denomi 
ominator. . 
is į samne t i on the GRE 
This is not too difficult, but it is quite time-consuming, and questions 


Never require you to do that much work. Look for a shortcut. Is there a ie T find 
€ average without first finding xand y? Absolutely! Here’s the best way to do this. 


159 


en ee mena i an ma t a 
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SOLUTION. Add the two equations: (EE Oy a1 

+ 3x+7y= 19 

10x + 10y = 36 

Divide each side by 10: x+y =3.6 
Calculate the average: <2 = “ = 1.8 


Since this numeric entry question requires a fraction for the answer, note that 
ae 
10 
Remember that you don’t have to reduce fractions to lowest terms. 


1.8 = 1 =, So enter 18 for the numerator and 10 for the denominator. 





Benjamin worked from 9:47 a.M. until 12:11 PM. 
Jeremy worked from 9:11 a.m. until 12:47 P.M. 


Quantity A 
The number of minutes 


Benjamin worked 


Quantity B 
The number of minutes 


Jeremy worked 





Do not spend any time calculating how many minutes either of them worked. 
You only need to know which column is greater, and since Jeremy started earlier and 
finished later, he clearly worked longer. The answer is B. 


TACTIC 


Pay Attention to Units 


Often the answer to a question must be in units different from the data given in the 
question. As you read the question, write on your scratch paper exactly what you are 
being asked and circle it or put an asterisk next to it. Do they want hours or minutes 
or seconds, dollars or cents, feet or inches, meters or centimeters? On multiple-choice 
questions, an answer using the wrong units is almost always one of the choices. 






Driving at 48 miles per hour, how many minutes will it take to drive 32 miles? 


2 3 
®©; ©@5 © ©4 ©2400 


eee eee 





General Math Strategies 


SOLUTION. This is a relatively easy question. Just be attentive. Divide the distance, 
32, by the rate, 48: 5 = 7 so it will take ; of an Aour to drive 32 miles. Choice 


A is 2, but that is not the correct answer, because you are asked how many minutes 


it will take. To convert hours to minutes, multiply by 60: it will take S60) = 


40 minutes, C. 


Note that you could have been asked how many seconds it would take, in which 
case the answer would be 40(60) = 2400, Choice E. 





At Nat’s Nuts a 2 1 pound bag of pistachio nuts costs $6.00. At this rate, 
4 


what is the cost in cents of a bag weighing 9 ounces? 


© 15 @24 ©150 © 1350 © 2400 





SOLUTION. This is a relatively simple ratio, but make sure you get the units right. 


To do this you need to know that there are 100 cents in a dollar and 16 ounces in 


a pound. 


price 6 dollars GOO cents _ x cents 
weight ` 2.25 pounds 36 ounces 9 ounces 
Now cross-multiply and solve: 36x = 5400 => x = 150, C. 


TACTIC 


8 Systematically Make Lists 


When a question asks “how many,” often the best strategy 1s to make a list of all the 
possibilities. If you do this it is important that you make the list in a systematic fash- 
ion so that you don't inadvertently leave something out. Usually, this means listing 
the possibilities in numerical or alphabetical order. Often, shortly after starting the 
list, you can see a pattern developing and you can figure out how many more entries 
there will be without writing them all down. Even if the question does not specifi- 
cally ask “how many,” you may need to count something to answer 1t; 1n this case, 


as well, the best plan may be to write out a list. 





RRM I I A SM RA i 





A palindrome is a number, such as 93539, that reads the same o z 
and backward. How many palindromes are there between 100 and 1,000: 


o 
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SOLUTION. First, write down the numbers that begin and end in 1: 
101, 111, 121, 131, 141, 151, 161, 171, 181, 191 
Next write the numbers that begin and end in a 2: 
202; 212,222,252; 042,252,262; 272,282,209) 


By now you should see the pattern: there are 10 numbers beginning with 1, 10 
beginning with 2, and there will be 10 beginning with 3, 4, ..., 9 for a total of 
9 X 10 = 90 palindromes. 





BE IS 


The product of three positive integers is 300. If one of them is 5, what is 
the least possible value of the sum of the other two? 


@®16 @®i7 ©19 ©2383 ©3232 
Seema ee ce 


SOLUTION. Since one of the integers is 5, the product of the other two is 60. 


Systematically, list all possible pairs, (a, 6), of positive integers whose product is 
60 and check their sums. First let g = 1, then 2, and so on. 


4 b a+b 
l 60 61 
2 30 32 
3 20 23 
4 15 19 
5 12 17 
6 10 16 


The least possible sum is 16, A. 
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General Math Strategies 


1. At Leo's Lumberyard, an 8-foot long wooden 


A 


pole costs $3.00. At this rate, what is the cost, 
in cents, of a pole that is 16 inches long? 


@ 0.5 
48 
© 50 
© 64 
© 96 


. In the figure below, vertex Q of square OPQR 


is on a circle with center O. If the area of the 
square is 8, what is the area of the circle? 


®© 8n 
8rvV2 
© 16r 
© 327 
© 64r 


- In 1999, Diana read 10 English books and 


7 French books. In 2000, she read twice as 
many French books as English books. If 60% 
of the books that she read during the two years 
were French, how many books did she read 

in 2000? 


®© 16 
® 26 
© 32 
© 39 
© 48 


- In writing all of the integers from 1 to 300, 


how many times is the digit 1 used? 


les 


5. In the figure below, if the radius of circle O 


is 10, what is the length of diagonal AC of 
rectangle OABC? 





. In the figure below, ABCD is a square and 


AED is an equilateral triangle. If AB = 2, 
what is the area of the shaded region? 


B— aC 





@ V3 
® 2 
© 3 
© 4-243 


© 4-43 


_ If 5x+ 13 = 31, what is the value of y5x +31? 


® V13 


173 
5 
©7 

© 13 
© 169 
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8. 


General Math Strategies 


ioe 2be 14 and Sue 4b= ie whaciethe ANSWER KEY 
average (arithmetic mean) of a and 6? LC 6.E 11.B 
3.E 8. 2.5 13.C 
4.160 9, C 14. A 
. In the figure below, equilateral triangle ABC is 5.D 10.D 15. A 


inscribed in circle O, whose radius is 4. 
Altitude BD is extended until it intersects the 
circle at E. What is the length of DE? 


B 


ANSWER EXPLANATIONS 


Two asterisks (**) indicate an alternative method of solving. 


1. (C) This is a relatively simple ratio problem, but use TACTIC 7 and make sure 
you get the units right. To do this you need to know that there are 100 cents in a 


dollar and 12 inches in a foot. 
en a ee ome | price 3 dollars 300 cents x cents 


Quantity A Quantity B weight * feet ` 9Ginches 16 inches’ 
12. x y 











Š 


Now cross-multiply and solve: 
96x = 4800 > x = 50. 





B) ; , 
a Quantity A Quantity B 2. (C) Use TACTICS 2 and 4. On your scrap paper, extend line segments OP and OR. 


® 
p< 
ty 





© 2 J3 13. The number of The number of | 7 
af odd positive even positive q 
© 473 factors of 30 factors of 30 | > Q 
. In the figure below, three circles of radius | . ; a 4 
are tangent to one another. What is the area Questions 14-15 refer to the D ec uanos i 
of the shaded region between them? (4, 5} uaa the remainder Square OPQR, whose area is 8, takes up most of quarter-circle OXY. So the area 
when a is divided by 6. of the quarter-circle is certainly between 11 and re ee area of ha whole circle 
; is 4 ti . . Check the five choices: they are approxi- 
Quantity A Q yB is 4 times as great: between 44 and 52 3 
ae mately 25, 36, 50, 100, 200. The answer ts clearly C. 
14, {103, 3} {10°, 5} **Another way to use TACTIC 4 is to draw in line segment OQ 


cand dare positive integers with c < d. 


B® Seals Quantity A Quantity B 





2 
1.5 Ib. tad} id, c} 
a A e 
Onr- J3 , ; 
Since the area of the square is 8, each side is V8 , and diagonal OQ is 
© V3 - > Vg x V2 = JA16 - 4. But OQ is also a radius, so the area of the circle 


is 1(4)2 =16n. 


165 
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3. (E) Use TACTIC 1: draw a picture representing a pile of books or a bookshelf. 


French 


1999 





Eng. Fr Eng. Fr. 


1999 2000 


In the two years the number of French books Diana read was 7 + 2x and the total 


number of books was 17 + 3x. Then 60% or 2 = /+2x 
5 17+3x 


5(7 + 2x) = 3(17 + 3x) => 35 + 10x = 51 + 9x3 x= 16. 
In 2000, Diana read 16 English books and 32 French books, a total of 48 books. 





. (D) Use TACTIC 8. Systematically list the numbers that contain the digit 1, 


writing as many as you need to see the pattern. Between 1 and 99 the digit 1 is 
used 10 times as the units digit (1, 11, 21, ... , 91) and 10 times as the tens digit 
(10, 11, 12, ... , 19) for a total of 20 times. From 200 to 299, there are 20 more 
(the same 20 preceded by a 2). From 100 to 199 there are 20 more plus 

100 numbers where the digit 1 is used in the hundreds place. So the total is 

20 + 20 + 20 + 100 = 160. 


. 160 Use TACTIC 2. Trust the diagram: AC, which is clearly longer than OC, 


is approximately as long as radius OE. 


Pe Oy 


R 


E 


Therefore, AC must be about 10. Check the choices. They are approximately 
1.4, 3.1, 7, 10, and 14. The answer must be 10. 


™ The answer is 10. Use TACTIC 4: copy the diagram on your scrap paper and 
draw in diagonal OB. 


Ay 


Si ® | s 
— gst — of a rectangle are equal, and diagonal OB is a radius, 


. To solve, cross-multiply: 


General Math Strategies 


6. (E) Use TACTIC 5: subtract to find the shaded area. The area of the square is 4. 


2 
The area of the equilateral triangle (see Section 11-J) is = > = V3 


So the area of the shaded region is 4 — NE , 
7. (C) Use TACTIC 6: dont do more than you have to. In particular, don't solve 


for x. 
5x+13=31>5x= 18 > 5x+ 31 = 


184 3140-54431 24/40: =7. 


8. 2.5 Use TACTIC 6: dont do more than is necessary. We don't need to know 
the values of a and 4, only their average. Adding the two equations, we get 





5 
INE E EE E OE > 25 


9. (C) Use TACTIC 5: to get DE, subtract OD from radius OE, which is 4. 
Draw AO (TACTIC 4). 





Since AAOD is a 30-60-90 right triangle, OD 1s 2 (one half of OA). So, 
DE= 4-2 =2. | 


10. (D) Use TACTIC 4 and add some lines: connect the centers of the three 


circles to form an equilateral triangle whose sides are 2. 


Now use TACTIC 5 and find the shaded area by subtracting the area of the 


three sectors from the area of the triangle. The area of the triangle is 


2 
23 = 3 (see Section 11-J). 


Each sector is one sixth of a circle of radius 1. Together they form one half of 


1 T 1: | 
such a circle, so their total area is zr a Finally, subtract: the shaded 


area is (3 — F, 
2 
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11. (B) If you dont see how to answer this, use TACTIC 2: trust the diagram. 
Estimate the measure of each angle: for example, a = 45, b = 70, c = 30, 
and d= 120. So c + d (150) is considerably greater than a+ 6 (115). 
Choose B. 





™*In fact, d by itself is equal to a+ $ (an exterior angle of a triangle is equal to 
the sum of the opposite two interior angles). So c+ d> a+ b 


12. (B) From the figure, it appears that x and yare equal, or nearly so. However, 
the given information states that BC > CD, but this is not clear from the dia- 
gram. Use TACTIC 3: when you draw the figure on your scrap paper, exagget- 
ate 1t. Draw it with BC much greater than CD. Now it is clear that y is greater. 


A 


B 


13. (C) Use TACTIC 8. Systematically list all the factors of 30, either individu- 


ally or in pairs: 1, 30; 2, 15; 3, 10; 5, 6. Of the 8 factors, 4 are even and 4 
are odd. 


14. (A) Quantity A: When 103 (1000) is divided by 3, the quotient is 333 and 


the remainder is 1. Quantity B: 105 is divisible by 5, so the remainder is 0. 
Quantity A is greater. 


15. (A) Quantity A: since c< d the quotient when c is divided by dis 0, and the 


— is c. Quantity B: when dis divided by c the remainder must be less 
than c. 


So Quantity A is greater, 


ä arem i api m rm le oe A re a 





Discrete Quantitative 
Questions 





bout 20 of the 40 questions in the two math sections are what the ETS calls 
discrete quantitative questions. These questions are of three types: 


e Multiple-choice questions 
e Multiple-answer questions 
e Numeric entry questions 


Multiple-choice questions are just the standard multiple-choice questions that 
you are familiar with. Each one has five answer choices, exactly one of which is the 
correct answer. To get credit for a multiple-choice question you simply click on the 
oval in front of the one correct answer choice. 

Multiple-answer questions are multiple-choice questions with a twist. These 
questions could have anywhere from 3 to 12 answer choices, any number of which 
could be correct, from just one to all of them. To alert you to the fact that there may 
be, and usually is, more than one correct answer, instead of an oval, a square appears 
in front of each answer choice. To get credit for a multiple-answer question, you 
must click on the square in front of each correct answer and leave blank the squares 
in front of each of the incorrect answers. 

Numeric entry questions are the only questions on the test for which no answer 
choices are given. The answer to such a question may be a positive or negative inte- 
ger, decimal, or fraction. To get credit for a numeric entry question you must use the 
keyboard to enter your answer into the box on the screen directly below the ques- 
tion. Ifin answering a question, you use the onscreen calculator and the digital read- 
out is exactly the answer that you want to enter in the box, you can click on the 
calculators TRANSFER DISPLAY bar and the readout will automatically appear in 
the box. Always enter the exact answer unless the question tells you to round your 
answer, in which case you must round it to the degree of accuracy asked for. 

If the answer is to be entered as a fraction, there will be two boxes, and you are to 
enter the numerator in the upper box and the denominator in the lower box. Any 
answer equivalent to a correct answer earns full credit. If the correct answer to a 
question is 2.5, then 2.50 is equally acceptable, unless you were told to give the 
answer to the nearest tenth. Also, fractions do not have to be reduced: if the correct 


i 13 
answer js then you would receive full credit for = or r or any other fraction 
2 


you can find all NEW GRE books in pdf ETS revistttivelenktolan, Barron's, Princeton here: 
http://gre-downjoad.blogspot.com 


CHAPTER 





When you take the 
GRE, dismiss the 
instructions for these 
questions instantly— 
do not spend even 
one second reading 
them—and certainly 
never accept their 
offer of clicking on 
“HELP” to return to 
them during the test. 





mn L 


On pages 11-12 you 
can see a worked 
out example of each 
of these three types 
of questions. 
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The majority of discrete quantitative questions are of the multiple-choice variety, 
and all of the tactics discussed in this chapter apply to them. Some of the tactics also 
apply to multiple-answer questions and numeric entry questions. 


The important strategies you will learn in this chapter help you answer many 
questions on the GRE. However, as invaluable as these tactics are, use them only 
when you need them. Zf you know how to do a problem and are confident that you can 
do it accurately and reasonably quickly, JUST DO IT! 

As we have done throughout this book, on multiple-choice questions we will con- 
tinue to label the five answer choices A, B, C, D, and E and to refer to them as such. 
On multiple-answer questions, the choices will be consecutively labeled A, B, C, 
etc., using as many letters as there are answer choices. Of course, when you take the 
GRE, these letters will not appear—there will simply be a blank oval in front of 
each of the answer choices. When we refer to Choice C—as we do, for example, in 
TACTIC 1 (below)—we are simply referring to the third answer choice among the 
five presented. 









TACTIC 





Test the Choices, Starting with C 


TACTIC 1, often called backsolving, is useful when you are asked to solve for an 
unknown and you understand what needs to be done to answer the question, but 
you want to avoid doing the algebra. The idea is simple: test the various choices to 
see which one is correct. 

_ NOTE: On the GRE the answers to virtually all numerical multiple-choice ques- 
tions are listed in either increasing or decreasing order. Consequently, C is the mid- 
dle value, and in applying TACTIC 1, you should always start with C. For example, 
assume that choices A, B, C, D, and E are given in increasing order. Try C. If it 
works, you've found the answer. If C doesn’t work, you should know whether you 
need to test a larger number or a smaller one, and that permits you to eliminate two 
more choices. If C is too small, you need a larger number, and so A and B are out: 
if C is too large, eliminate D and E, which are even larger. 


Examples 1 and 2 illustrate the proper use of TACTIC 1. 









If the average (arithmetic mean) of 5, 6, 7, and wis 10, what is the value of w? 


®8 @©13 ©18 ©22 @28 


c _ 











l 
j 
i 


I 
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SOLUTION. 
Use TACTIC 1. Test Choice C: w = 18. 
e Is the average of 5, 6, 7, and 18 equal to 10? 


¢ No: ott = 2 = 9, which is too small. 
° Eliminate C, and, since for the average to be 10, w must be greater than 18, 
eliminate A and B, as well. 


¢ Try D: w = 22. Is the average of 5, 6, 7, and 22 equal to 10? 


° Yes: ee = 4 = 10. The answer is D. 
Every problem that can be solved using TACTIC 1 can be solved directly, often 
in less time. So we stress: if you are confident that you can solve a problem quickly and 


accurately, just do so. 
Here are two direct methods for solving Example 1, each of which is faster than 


backsolving. (See Section 11-E on averages.) If you know either method you should 
use it, and save TACTIC 1 for those problems that you cant easily solve directly. 


DIRECT SOLUTION 1. If the average of four numbers is 10, their sum is 40. So, 
5+6+7 + w= 40 > 18+ w= 40 > w= 22. 


DIRECT SOLUTION 2. Since 5 is 5 less than 10, 6 is 4 less than 10, and 7 is 3 less 
than 10, to compensate, w must be 5 + 4 + 3 = 12 more than 10. 
So, w= 10 + 12 = 22. 





Judy is now twice as old as Adam, but 6 years ago, she was 5 times 
as old as he was. How old is Judy now? 


@10 @®16 ©20 @©24 ©32 
a eae L ae ee Se re ere ee ee 


SOLUTION. 
Use TACTIC 1: backsolve starting with C. If Judy is now 20, Adam is 10, and 6 
years ago, they would have been 14 and 4. Since Judy would have been less than 5 
times as old as Adam, eliminate C, D, and E, and try a smaller value. If Judy is now 
16, Adam is 8: 6 years ago, they would have been 10 and 2. That’s it; 10 zs 5 times 
2. The answer is B. 

(See Section 11-H on word problems for the correct algebraic solution.) 

Some tactics allow you to eliminate a few choices so you can make an educated 
guess, On those problems where it can be used, TACTIC 1 always gets you the right 
answer, The only reason not to use it on a particular problem is that you can easily 


Solve the problem directly. 





Don’t start with C 

if some of the other 
choices are much 
easier to work with. 
If you start with B 
and it is too small, 
you may only get to 
eliminate two choices 
(A and B), instead 
of three, but it will 
save time if plugging 
in Choice C would 
be messy. 
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If 3x = 2(5 - 2x), then x = 








10 3 10 

one 0 2 ] Iy 

® -T © ©! © 
SOLUTION. 


Since plugging in 0 is so much easier than plugging in start with B: then the 


left-hand side of the equation is 0 and the right-hand side is 10. The left-hand side 
is much too small. Eliminate A and B and try something bigger — D, of course; it 


will be much easier to deal with 1 than with Z or Now the left-hand side is 3 


and the right-hand side is 6. Were closer, but not there. The answer must be E. 
Notice that we got the right answer without ever plugging in one of those unpleas- 
ant fractions. Are you uncomfortable choosing E without checking it? Don't be. If 
you know that the answer is greater than 1, and only one choice is greater than 1, 
that choice has to be right. 

Again, we emphasize that, no matter what the choices are, you backsolve only if 
you cant easily do the algebra. Most students would probably do this problem 
directly: 


3x = 2(5 — 2x) > 3x = 10 — áx > 7x = 10> x= > 


and save backsolving for a harder problem. You have to determine which method is 
best for you. 


TACTIC 


2 Replace Variables with Numbers 
Mastery of TACTIC 2 is critical for anyone developing good test-taking skills. This 


tactic can be used whenever the five choices involve the variables in the question. 
There are three steps: 





1. Replace each letter with an easy-to-use number. 

2. Solve the problem using those numbers. 

3. Evaluate each of the five choices with the numbers you picked to see which 
choice is equal to the answer you obtained. 


Examples 4 and 5 illustrate the proper use of TACTIC 2. 





lf a is equal to the sum of b and c, which of the following is 
the difference of b and c? 9 Is equal to 


@®a-b-c @®a-bic ©Oa-c @Oa-2 © a-—b-2c 


eee 
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SOLUTION. 
e Pick three easy-to-use numbers which satisfy a = b + c: for example, a = 5, 
b= 3, c= 2. | 
e Then, solve the problem with these numbers: the difference of 6 and c is 
3-2=1. 
e Finally, check each of the five choices to see which one is equal to 1: 


NO. 5-3-2=0 
NO.5-34+2=4 


@® Does a— b- c= 1? 
® Does a— 6+ c= 1? 
© Does a— c= 1? NO. 5-2 =3 

® Does a—2c= 1? YES! 5 — 2(2) =5-4= 
© Does a- 6-—2c=1? NO.5-—3-2(2) =2 


e The answer is D. 





If the sum of five consecutive even integers is t, then, in terms of £, 
what is the greatest of these integers? 








E — t +20 
P20 I-10 ol a n e 
5 9 5 5 5 
SOLUTION. X 
° Pick five easy-to-use consecutive even integers: say, 2, 4, 6, 8, 10. Then 4 their 
sum, is 30. 


* Solve the problem with these numbers: the greatest of these integers is 10. 


: 0 20 30 40 50 
* When ¢= 30, the five choices are =< 3° 5’ 5” = 


* Only >, Choice E, is equal to 10. 


Of course, Examples 4 and 5 can be solved without using TACTIC 3 ifyour alge- 


bra skills are good. Here are the solutions. 
SOLUTION 4. a= b+ c> b=a-c> b-c= (a-Q-c=a-2e. 


SOLUTION 5. Let n, n+ 2, n+ 4, +6, and n + 8 be five consecutive even inte- 
Sers, and let tbe their sum. Then, 


t= n+(n+2)+(n+4) + (n+ 6) + (mt 8) = dn 20 


t-20 40 £+20 
= ————— + — = . 
5 5 5 5 
the algebra, you can still use TACTIC 
you should use TACTIC 2 even if you 
his tactic you will solve the problem 
This is a good example of what we 
you can correctly answer 











The important point is that if you can’t do 
2 and always get the right answer. Of course, 
“an do the algebra, if you think that by using t 
‘ster or will be less likely to make a mistake. 


mean when we say that with the proper use of these tactics, hae pies 
Many questions for which you may not know the correct mathematic 
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Replace the letters 
with numbers that 
are easy to use, not 
necessarily ones 
that make sense. 

It is perfectly OK to 
ignore reality. A school 
can have 5 students, 
apples can cost 10 
dollars each, trains 
can go 5 miles per 
hour or 1000 miles 
per hour — it 
doesn’t matter. 





TIP a 


Examples 6 and 7 are somewhat different. You are asked to reason through word 
problems involving only variables. Most students find problems like these mind- 
boggling. Here, the use of TACTIC 2 is essential. Without it, Example 6 is difficult 
and Example 7 is nearly impossible. This is not an easy tactic to master, but with 
practice you will catch on. 





lf a school cafeteria needs c cans of soup each week for each student, 
and if there are s students in the school, for how many weeks will 
x cans of soup last? 


XS S X CX 
@ csx — ©— ©- ®©% 
C Cx cs S 


eee 
SOLUTION. 


e Replace c, s, and x with three easy-to-use numbers. If a school cafeteria needs 2 
cans of soup each week for each student, and if there are 5 students in the 
school, how many weeks will 20 cans of soup last? 

° Since the cafeteria needs 2 x 5 = 10 cans of soup per week, 20 cans will last 2 weeks. 

e Which of the choices equals 2 when c = 2, s= 5, and x = 20? 


e esx = 200; Z = 50, $- L. S ehkand eg 


bf 


C cx 8 cs 5 


bs oe 
The answer is ~, D. 
cs 


NOTE: You do not need to get the exact value of each choice. As soon as you see 
that a choice does not equal the value you are looking for, stop—eliminate that 
choice and move on. For example, in the preceding problem, it is clear that cs 1$ 


much greater than 2, so eliminate it immediately; you do not need to multiply it out 
to determine that the value is 200. 


CAUTION 


In this type of problem it is not a good idea to replace any of the vari- 
Ing and dividing by 1 give the same result, 


you would not be able to distinguish between © and 2 both of 
S 


ables by 1. Since multiply 


CS 


which are equal to 4 when c= 1, s=5, and x= 20. It is also not a 


good idea to use the same number for different variables: ad and = 
are each equal to x when cand sare equal. 2 = 





Discrete Quantitative Questions 





A vendor sells h hot dogs and s sodas. If a hot dog costs twice as much as a soda, 
and if the vendor takes in a total of d dollars, how many cents does a soda cost? 


00d «@ St) © Ast? © 1000(8+ 2h © —2 





$+2h 100d 100 100(s + 2h) 





SOLUTION. 
* Replace 4, s and d with three easy-to-use numbers. Suppose a soda costs 
50¢ and a hot dog $1.00. Then, if he sold 2 sodas and 3 hot dogs, he took in 
4 dollars. 
¢ Which of the choices equals 50 when s = 2, $ = 3, and d= 4? 


100d 100(4) 400 
° —— (A): ——— = — = 50 
i ary 24283) 8 


Now, practice TACTIC 3 on the following problems. 





? 
Yann will be x years old y years from now. How old was he z years ago‘ 


@x+y+z ®x+y-z ©x-y-z ®y-x-z ©Zz-y-x 





SOLUTION. ait 
Assume that Yann will be 10 in 2 years. How old was he 3 years ago: l e will be 
10 in 2 years, he is 8 now and 3 years ago he was 5. Which of the choices equals 5 


when x = 10, y= PAA and Z= 3? Only x- y- z C. 





REESE AERA NO ORL INA NE A 


Stan drove for h hours at a constant rate of r miles Pee How many 
miles did he go during the final 20 minutes of his drive’: 


3 


aaaea 


SOLUTION. 
If Stan drove at 60 miles per hour for 2 hours, how far did he go in the last 


® 20r ez © 3rh © = © — 


1 
i — of 60) miles. Onl 
20 minutes? Since 20 minutes is + of an hour, he went 20 7 of 60) m y 


r 
: . . ld 
driving for 2 hours or 20 hours, the distance he covered in the last 20 minutes wou 


€ the same. 


is 20 when r= 60 and 4 = 2. Notice that / is irrelevant. Whether he had been 
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TIP a 


In problems involving 


TACTIC | TACTIC 
Ea Choose an Appropriate Number 4 Eliminate Absurd Choices and Guess 
fractions, the best 


TACTIC 3 is similar to TACTIC 2, in that we pick convenient numbers. However, When you have no idea how to solve a multiple-choice question, you can always 
a i is given i i i i imply elimi all the absurd choices and then guess from 
the least common here no variable is given in the problem. TACTIC 3 is especially useful in problems make an educated guess—simply eliminate all the absurd c g 


denominator of all involving fractions, ratios, and percents. among the remaining ones. | 
the fractions. In During the course of a GRE, you will probably find at least a few multiple-choice 


ise ee questions that you don't know how to solve. Since you are not penalized for wrong 
percents, the easies 
answers, you are surely going to enter answers for them. But before taking a wild 


number to use is 100. 
! See Sections 11-B a moment to look at the answer choices. Often two or three of them are 
. guess, take a mo 














= ar paper aa a ia seh E a jes 
m_e: = SPU 





At Madison High School each student studies exactly one foreign language. 
| and 11-C. y g guag P lly, four of the 
l Three-fifths of the students take Spanish, and one-fourth of the remaining absurd. Eliminate those and then guess one of the e Occasionally, fou 
students take German. If all of the others take French, what percent of choices are absurd. When this occurs, your answer is no longer a guess. 


What makes a choice absurd? Lots of things. Here are a few. Even if you don't 
know how to solve a problem you may realize that 


the students take French? 


@® 10 ®15 ©20 ©25 ©30 


nee ° the answer must be positive, but some of the choices are negative; 
| 
| 
| 


e the answer must be even, but some of the choices are odd; 
sei e the answer must be less than 100, but some choices exceed 100; 


e a ratio must be less than 1, but some choices are greater than 1. 


p APEE AE E O AAEE aaa ae El ic EET 


The least common denominator of : and + is 20, so assume that there are 20 


Let’s look at several examples. In a few of them the information given is intention- 
ally insufficient to solve the problem; but you will still be able to determine that some 
of the answers are absurd. In each case the “solution” will indicate which choices you 
i | should have eliminated. At that point you would simply guess. Remember, on the 
2 of them A of 8) take German. The other 6 take French. Finally, 6 is 30% of 20. | GRE when you guess, don’t agonize. Just guess and move on. 


students at Madison High. (Remember the numbers don’t have to be realistic.) The 


number of students taking Spanish is 12 (2 of 20). Of the remaining 8 students, 


The answer is E. 





A region inside a semicircle of radius ris shaded and you are asked 
for its area. 





BT i Seka 2 int AE he et pt neuen Rn Pn LE Re Tein dala Pi ian: fae 


From 1994 to 1995 the sales of a book decreased by 80%. If the sales f 1 1 2D 2 
in 1996 were the same as in 1994, by what percent did they increase D a” aur 2 a = 3" = 


from 1995 to 1996? 
i; @ 80% 100% ©120% © 400% ® 500% 


SOLUTION. l 
rns You may have no idea how to find the area of the shaded region, but you 


SOLUTION. should know that since the area of a circle is tr”, the area of a semicircle is 

Since this problem involves percents, assume that 100 copies of ld l imi 

i > the book were so l l + nr2, so eliminate 

in 1994 (and 1996). Sales dropped by 80 (80% of 100) to 20 in 1995 and then zT. Therefore, the area of the shaded region must be /ess than sar’, s 

increased by 80, from 20 back to 100, in 1996. The percent increase was C, D, and E. On an actual GRE problem, you may be able to e educated 
the actual increase 80 guess between A and B. If so, terrific; if not, just choose one or the other. 


% = — =e 
the original amount X 100% = T X 100% = 400%, D. 





4 
| 
og 
od 
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The average (arithmetic mean) of 5, 10, 15, and zis 20. What is z? 


@®O ®&2 ©2 ©45 ©50 
i ee 


SOLUTION. 

If the average of four numbers is 20, and three of them are less than 20, the other 
one must be greater than 20. Eliminate A and B and guess. If you further realize that 
since 5 and 10 are a Jot less than 20, z will probably be a ot more than 20; eliminate 
C, as well. 





If 25% of 260 equals 6.5% of a, what is a? 


@®10 @®65 ©100 ©1130 © 1000 
eee 


SOLUTION. 
Since 6.5% of a equals 25% of 260, which is surely greater than 6.5% of 260, a must 
be greater than 260. Eliminate A, B, C, and D. The answer must be E! 

Example 14 illustrates an important point. Even if you know how to solve a prob- 


lem, if you immediately see that four of the five choices are absurd, just pick the fifth 
choice and move on. 









A jackpot of $39,000 is to be divided in some ratio among three people. 
What is the value of the largest share? 


@ $23,400 $19,500 © $11,700 © $7800 ®© $3900 


eee eee 


SOLUTION. 


If the prize were divided equally, each of the three shares would be worth $13,000. 
If it is divided unequally, the largest share is surely worth more than $13,000. 
Eliminate C, D, and E. In an actual question, you would be told what the ratio 1; 
and that might enable you to eliminate A or B. If not, you just guess. 






In a certain club, the ratio of the num 
of the members of the club are girls? 


ber of boys to girls is 5:3. What percent 


© 37.5% 50% ©60% ®© 62.5% © 80% 


ee 





Discrete Quantitative Questions 


SOLUTION. 


Since there are 5 boys for every 3 girls, there are fewer girls than boys. Therefore, 


fewer than half (50%) of the members are girls. Eliminate B, C, D, and E. The 


answer 1s A. 





In the figure below, four semicircles are drawn, each one centered at the 
midpoint of one of the sides of square ABCD. Each of the four shaded 
“petals” is the intersection of two of the semicircles. If AB = 4, what is 
the total area of the shaded region? 





@ 8 @32-8n ©16-8n © 8r-32 © Bn- 16 





SOLUTION. 
e Since AB = 4, the area of the square is 16, and so, obviously, the area of the 


shaded region must be much less. | 

* Check each choice. Since 7 is slightly more than 3 (n = 3.14), 87 is somewhat 
greater than 24, approximately 25. | 

° (A) 8T = 25. More than the area of the whole square: way too big. 

* (B) 32 ~ 87 = 32 — 25 =7. 

e (C) 16 = 87 is negative. 

* (D) 87 — 32 is also negative. 

° (E) 8r- 16 =25-16=9. 


NOTE: Three of the choices are absurd: A is more than the area of the entire square 
and C and D are negative; they can be eliminated immediately. The answer must be 
Bor E. If you think the shaded area takes up less than half of the square, guess B; if 
you think it takes up more than half of the square, guess E. (The answer is E). 


Now use TACTIC 4 on each of the following problems. Even if you know how 


to solve them, don't. Practice this technique and see how many choices you can elim- 


Mate without actually solving. 





















2S eas peste S SESE 


In the figure at the right, diagonal EG 





BS: 


of square EFGH 


4 ; 
IS 5 of diagonal AC of the square ABCD. What is the ratio 


of the area of the shaded region to the area of ABCD? 
@V21 @34 © 2:22 ©12 © 1:2V2 
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SOLUTION. 

Obviously, the shaded region is smaller than square ABCD, so the ratio must be less 
than 1. Eliminate A. Also, from the diagram, it is clear that the shaded region is 
more than half of square ABCD, so the ratio is greater than 0.5. Eliminate D 


and E. Since 3:4 = .75 and J2 :2 = .71, B and C are too close to tell which is 


correct just by looking; so guess. The answer is B. 





Shari receives a commission of 25¢ for every $20.00 worth of merchandise 
she sells. What percent is her commission? 


® 12% ® 25% © 5% GO 25% © 125% 





SOLUTION. 


Clearly, a commission of 25¢ on $20 is quite small. Eliminate D and E and guess 
one of the small percents. If you realize that 1% of $20 is 20¢, then you know the 


answer is a little more than 1%, and you should guess A (maybe B, but definitely 
not C). The answer is A. 





WIR EASES 


From 1980 to 1990, Lior’s weight increased by 25%. If his weight was 
k kilograms in 1990, what was it in 1980? 


@ 1.75k 1.25k ©1.20k © .80k © .75k 
eee O 


SOLUTION. 


Since Lior’s weight increased, his weight in 1980 was Jess than k. Eliminate A, B, and 
C and guess. The answer is D. 





The average of 10 numbers is —10. If the sum of 6 of them is 100, what 
is the average of the other 4? 


© -100 ©-50 ©0 @®50 © 100 


—_——— 
SOLUTION. 


Since the average of all 10 numbers is negative, so is their sum. But the sum of the 


first 6 Is positive, so the sum (and the average) of the others must be negative. 
Eliminate C, D, and E. B is correct. 





A n R a US RN e -a e» 


Discrete Quantitative Questions 


1. Evan has 4 times as many books as David and 


5 times as many as Jason. If Jason has more 
than 40 books, what is the least number of 
books that Evan could have? 


®© 200 
205 
© 210 
® 220 
© 240 


2. Judy plans to visit the National Gallery once 


each month in 2012 except in July and 
August when she plans to go three times each. 
A single admission costs $3.50, a pass valid 
for unlimited visits in any 3-month period 
can be purchased for $18, and an annual pass 
costs $60.00. What is the least amount, in 
dollars, that Judy can spend for her intended 
number of visits? 


| dollars 


. Alison is now three times as old as Jeremy, but 


5 years ago, she was 5 times as old as he was. 
How old is Alison now? 


@ 10 
® 12 
© 24 
© 30 
© 36 


- What is the largest prime factor of 255? 


@5 

® 15 
© 17 
© 51 
© 255 
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5. If cis the product of a and b, which of the 


following is the quotient of a and 6? 


2 
ee 


. If w widgets cost c cents, how many widgets 


can you get for d dollars? 


100dw 
2 c 


dw 
100c 


© 100cdw 





. If 120% of a is equal to 80% of b, which of 


the following is equal to a+ b? 


®© 1.54 
2a 
© 2.54 
© 3a 
© 5a 
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Discrete Quantitative Questions 


8. In the figure below, WXYZ is a square whose 12. On a certain French-American committee, ANSWER KEY 


pd 


sides are 12. AB, CD, EF, and GH are each 8, 
and are the diameters of the four semicircles. 
What is the area of the shaded region? 


W rae 






®© 144 — 1287 
144 — 64n 
© 144 -327 
© 144- 167 


© 16r 


. If xand yare integers such that xX = y*, which 


of the following could not be the value of y? 
Indicate a/l such values. 


[A] -1 
[B] 1 
[C] 8 
[D] 12 
[E] 16 
[F] 27 


. What is a divided by 4% of a? 


a 


® -< 
100 


@ 100 


© —- 


© 100z 


. If an object is moving at a speed of 36 kilo- 


meters per hour, how many meters does it 
travel in one second? 


| | merers 


13. 


14. 


15. 


3 
of the members are men, and A of the men 


, 3 , 
are Americans. If = of the committee 


5 


members are French, what fraction of the 
members are American women? 


Tl, 
Ls 


For what value of x is 82*4 = 16%? 
@ 2 


If 124 + 36= 1 and 7b- 2a = 9, what is the 
average (arithmetic mean) of a and $? 


@ 0.1 
® 0.5 
© | 
© 2.5 
© 5 


If x% of y is 10, what is y? 


Œ 10 





gE r re Aree me — 
Se ip TS rer eS Fr A Ae 


Qe 


A 


oN 


D 6. A 11. 10 14. B 
49.50 7.C 3 15. C 
D 8. C GT 

C 9.D,E 3h 

B 10. B 


ANSWER EXPLANATIONS 


Two asterisks (**) indicate an alternative method of solving. 


. (D) Test the answer choices starting with the smallest value. If Evan had 200 books, 


Jason would have 40. But Jason has more than 40, so 200 is too small. Trying 205 
and 210, we see that neither is a multiple of 4, so David wouldn't have a whole num- 
ber of books. Finally, 220 works. (So does 240, but we shouldn't even test it since 
we want the least value.) 

**Since Jason has at least 41 books, Evan has at least 41 x 5 = 205. But Evan's 
total must be a multiple of 4 and 5, hence of 20. The smallest multiple of 20 greater 
than 205 is 220. 


. 49.50 Judy intends to go to the Gallery 16 times during the year. Buying a single 


admission each time would cost 16 X $3.50 = $56, which is less than the annual 
pass. If she bought a 3-month pass for June, July, and August, she would pay $18 | 
plus $31.50 for 9 single admissions (9 X $3.50), for a total expense of $49.50, which 


is the least expensive option. 


. (D) Use TACTIC 1: backsolve starting with C. If Alison is now 24, Jeremy is 8, and 


5 years ago, they would have been 19 and 3, which is more than 5 times as much. 
Eliminate A, B, and C, and try a bigger value. If Alison is now 30, Jeremy is 10, and 
5 years ago, they would have been 25 and 5. That’s it; 25 is 5 times 5. 

“If Jeremy is now x, Alison is 3x, and 5 years ago they were x— 5 and 3x— 5, 
respectively. Now, solve: 
3x-5 = 5(x-—5) > 3x- 5 = 5x- 25 => 
2x = 20 > x= 10 > 3x = 30. 


- (C) Test the choices starting with C: 255 is divisible by 17 (255 = 17 X 15), so 


this is a possible answer. Does 255 have a larger prime factor? Neither Choice D 


nor E is prime, so the answer must be Choice C. 


- (B) Use TACTIC 2. Pick simple values for a, b, and c. Let a= 3, b = 2, and c= 6. 


Then a + b = 3/2. Without these values of 4, b, and c, only B is equal to 3/2. 


Le 


“es ab=a=f = arb= pba 57 m 


- (A) Use TACTIC 2. If 2 widgets cost 10 cents, then widgets cost 5 cents each, and 


for 3 dollars, you can get 60. Which of the choices equals 60 when w = 2, c= 10, 
and d= 3? Only A. 





we Widgets w _ = — y- Ow 
cents c 100d C 
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7. (C) Since 120% of 80 = 80% of 120, let a = 80 and b= 120. Then a+ 6 = 200, 12. z Use TACTIC 3. The LCM of all the denominators is 120, so assume that the 


and 200 = 80 = 2.5. 


2 
ittee has 120 members. Then there are = X 120 = 80 men and 40 women. 
8. (C) If you don't know how to solve this, you must use TACTIC 4 and guess after aa oer 3 


eliminating the absurd choices. Which choices are absurd? Certainly, A and B, 3 . . 3 
both of which are negative. Also, since Choice D is about 94, which is much more Of the 80 men 30 a x 80) are American. Since there are 72 ( 5 X 120) French 
than half the area of the square, it is much too big. Guess between Choice C | . i ei 
(about 43) and Choice E (about 50). If you remember that the way to find shaded members, there are 120 — 72 = 48 Americans, of whom 30 are men, so the other 
areas is to subtract, guess C. Pali dice IT ENE Ane VOE ee 

**The area of the square is 127 = 144. The area of each semicircle is 87, one-half EO OEIC ieee eee ~ 120 20 


the area of a circle of radius 4. So together the areas of the semicircles is 327. This is illustrated in the Venn diagram below. 


9. (D)(E) Test each choice until you find all the correct answers. 


(A) Could y = —1? Is there an integer x such that x = (-1)? = 1? Yes, x= 1. 


Rie SBN UC ek JEA EC eee ee fe ee araa L AEA cite aE Ghee «th EPEE PETE < 


Men 
(B) Similarly, if y= 1, x= 1. 
(C) Could y = 8? Is there an integer x such that x = (8)? = 64? Yes, x = 4. 
(D) Could y = 12? Is there an integer such that x° = 12? = 144? No, 53 = 125, which 
is too small, and 6° = 216, which is too big. 99 


(E) Could y= 16? Is there an integer x such that x = 162 = 256? No, 63 = 216, 
which is too small; and 73 = 343, which is too big. 


(F) Could y= 27? Is there an integer x such that 2 = 272 = 729? Yes, 93 = 729. 


| 
Americans 
13. (D) Use the laws of exponents to simplify the equation, and then solve it: 


j The answer is D and E. 824 = 16% = (23)2*4 =- (24)* > 3(2x- 4) = 4x > 6x- 12 = 4x > 
4 r x= l2 a. 
i fa a 100 100 ; 
10. (B) a+ (a% of a) =~a+ ie x a) = 4A =+ a =a x Pa = Pa 14. (B) Add the two equations: 
| ! | “Use TACTICS 2 and 3: replace a by a number, and use 100 since the problem EE T EEN Soa TE E a+b_1 
; involves percents. 100 + (100% of 100) = 100 + 100 = 1. Test each choice; which 2 2 
ones equal 1 when a= 100. Both A and B: von = 1. Eliminate Choices C, D, and Do not waste time solving for a and 0. 
E, and test A and B with another value for a. 50 + (50% of 50) = 50 + (25) = 2. 15. (C) Pick easy-to-use numbers. Since 100% of 10 is 10, let x= 100 and , 10. 
100 50 1 When x = 100, Choices C and E are each 10. Eliminate Choices A, B, and D, 
N 3 ] B — = — Z á . id = 
ow, only B works 50 2, whereas 100 2 ) and try some other numbers: 50% of 20 is 10. Of Choices C and E, only C = 20 
11. 10 Set up a ratio: when x = 50. 


distance _ 36 kilometers _ 36,000 meters 36,000 meters d 
time 1 hour 60 minutes 3600 seconds 


**Use TACTIC 1: Test choices starting oni C: 


100 meters/second = 6000 meters/minute = 360,000 meters/hour = 
360 kilometers/hour. 


Not only is that too big, it is too big by a factor of 10. The answer is 10. 








- Quantitative a 


Comparison Questions 





bout 15 of the 40 questions on the two quantitative sections of the GRE are 

“quantitative comparisons. Unless you took the SAT before 2005, it is very 
likely that you have never seen questions of this type and certainly never learned the 
correct strategies for answering them. Don’t worry. In this chapter you will learn all 
of the necessary tactics. If you master them, you will quickly realize that quantita- 
tive comparisons are the easiest mathematics questions on the GRE and will wish 
that there were more than 15 of them. 

| Before the first quantitative comparison question appears on the screen, you will 

| see these instructions. 







Directions: In the following question, there are two quantities, labeled Quantity A 
! | -and Quantity B. You are to compare those quantities, taking into consideration 
any additional information given and decide which of the following statements 


Quantity A is greater; 
Quantity B is greater; 
The two quantities are equal; o 








impossible to determine which quantity is greater. 







Note: The given information, if any, is centered above the two quantities. If a sym- 
bol appears more than once, it represents the same thing each time. — 


ify these Instructions. In quantitative comparison questions there are two quantities, 
and it is your job to compare them. The correct answer to a quantitative compari- 
son question is one of the four statements listed in the directions above. Of course, 
on the computer screen those choices will not be listed as A, B, C, and D. Rather, 
you will see an oval in front of each statement, and you will click on the oval in front 


of the statement you believe is true. 


| £ Before learning the different strategies for solving this type of question, let's clar- 
| 


you can find all NEW GRE books in pdf ETSjrevised GRE, Kaplan, Barron's, Princeton here: 


http://gre-downjoad.blogspot.com 
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aa a 


Db ri hele di Edo Teen Tila a Nts eS tial Fee ie op a aman Mirea idua u imnoa aan o danita aTh. hn are LY He a iR. ET ihe diami y one 


Lass PIREO EN DFT ae 





188 New GRE 





Right now, memorize 
the instructions for 


answering quantita- 
tive comparison 
questions. When you 
take the GRE, dismiss 
the instructions for 
these questions 
immediately—do not 
spend even one second 
reading the directions 
(or looking at a sample 
problem). 





You should click on 
the oval in front of 


Quantity A is greater all the time, no matter what. 


Quantity A is greater. 


Quantity B is greater. Quantity B is greater all the time, no matter what. 


The two quantities are equal. The two quantities are equal all the time, no matter what. 


It is impossible to determine The answer is not one of the first three choices. 


which quantity is greater. 





This means, for example, that ¿f you can find a single instance when Quantity A is 
greater than Quantity B, then you can immediately eliminate two choices: the answer 
cannot be “Quantity B is greater,” and the answer cannot be “The two quantities are 
equal.” In order for the answer to be “Quantity B is greater,” Quantity B would have 
to be greater all the time; but you know of one instance when it isn’t. Similarly, since 
the quantities are not equal all the time, the answer can’t be “The two quantities are 
equal.” The correct answer, therefore, is either “Quantity A is greater” or “It is impos- 
sible to determine which quantity is greater.” If it turns out that Quantity A zs greater 
all the time, then that is the answer; if, however, you can find a single instance where 
Quantity A is not greater, the answer is “It is impossible to determine which quantity 
is greater. 

By applying the tactics that you will learn in this chapter, you will probably be 
able to determine which of the choices is correct: if, however, after eliminating two 
of the choices, you still cannot determine which answer is correct, quickly guess 
between the two remaining choices and move on. 

Before learning the most important tactics for handling quantitative comparison 
questions, let’s look at two examples to illustrate the preceding instructions. 





l<x< 3 
Quantity A Quantity B 
x 2x 


© Quantity A is greater. 

© Quantity B is greater. 

© The two quantities are equal. 

© Itis impossible to determine which quantity is greater. 


——— 
SOLUTION. 


Throughout, x represents the same thing — a number between 1 and 3. If x is 2» 
then x and 2x are each 4, and in this case the two quantities are equal. We can, there- 


fore, eliminate the first two choices: neither Quantity A nor Quantity B is greate! 
all the time. However, in order for the correct answer to be “The two quantities af 


Quantitative Comparison Questions 


equal,” the quantities would have to be equal all the time. Are they? Note that 
although 2 is the only ¿nteger between 1 and 3, it is not the only number between 2 
and 3: x could be 1.1 or 2.5 or any of infinitely many other numbers. And in those 
cases the quantities are not equal (for example, 2.57 = 6.25, whereas 2(2.5) = 5). The 
quantities are not always equal, and so the correct answer is the fourth choice: It is 
impossible to determine which quantity is greater. 


pS 





pand q are primes 


p+q=12 
Quantity A Quantity B 
p 8 


© Quantity A is greater. 

© Quantity B is greater. 

© The two quantities are equal. 

© It is impossible to determine which quantity is greater. 





SOLUTION. 
Since 5 and 7 are the only primes whose sum 1s 12, p could be 5 or 7. In either 
case, p is less than 8, and so Quantity B is greater, all the time. Note that although 
1+ 11 = 12, p cannot be 11, because 1 is not a prime [See Section 11-A]. 

NOTE: To simplify the discussion, throughout the rest of this chapter, in the 
explanations of the answers to all sample questions and in the Model Tests, the four 
answer choices will be referred to as A, B, C, and D, respectively. For example, we 


will write 


The correct answer is B. 
rather than 


The correct answer is: Quantity B is greater. 


ACTI 


Replace Variables with Numbers 


Many problems that are hard to analyze because they contain variables become easy 


to solve when the variables are replaced by simple numbers. Ea 
TACTIC 1 is the most important tactic in this chapter. Using it properly will earn 


YOu more points on the quantitative comparison questions of the GRE than you can 
2 
sun by applying any of the others. Be sure to master tt: 


189 


a PE DET a R 


baida aaa A eR em a a ar. eat aeee ma ~ aai a atana es a, 


R CRAE A e a SL) acters ae Te ke 7 cok š 
T 25, - A ore F r A i a S Sloe sete Pig ` 7 i 
ta RE ania Di as eae hea! RN i ic AAT BR A tak AAA NA a CNP lena aeai mascara eae a PaaS a 20h poo tha its td He yet. 
Ub ies Seca eo EPEA 





190 New GRE 


Most quantitative comparison questions contain variables. When those variables 
are replaced by simple numbers such as 0 or 1, the quantities become much easier 
to compare. 

The reason that TACTIC 1 is so important is that it guarantees that on any quan- 
titative comparison question that involves variables, you will be able to immediately 
eliminate two of the four choices, and very often a third choice as well, leaving you 
with at least a 50% chance of guessing correctly, and often a certainty. Try the fol- 
lowing example, and then read the explanation very carefully. 





a<b<c<d 


Quantity A Quantity B 
ab cd 
a a a a ee 


SOLUTION. 

° Replace a, b, c, and d with easy-to-use numbers which satisfy the condition 
a< b< c< d: for example, a= 1, b=3, c=6, d=10. [See the guidelines that 
follow to learn why 1, 2, 3, 4 is not a good choice.] 

° Evaluate the two quantities: ab = (1)(3) = 3, and cd = (6)(10) = 60. 

e So in this case, Quantity B is greater. 

e Does that mean that B is the correct answer? Not necessarily. Quantity B # 
greater this time, but will it be greater every single time, no matter what: 

e What it does mean is that neither A nor C could possibly be the correct answer: 
Quantity A can’t be greater every single time, no matter what because it isnt 
greater this time; and the quantities aren't equal every single time, no matter 
what because they aren't equal this time. 


So in the few seconds that it took you to plug in 1, 3, 6, and 10 for a, b, c and 
d, you were able to eliminate two of the four choices. You now know that the cor- 
rect answer is either B or D, and if you could do nothing else, you would now guess 
with a 50% chance of being correct. 

But, of course, you will do something else. You will try some other numbers. But 


which numbers? Since the first numbers you chose were positive, try some negative 
numbers this time. 


° Let a=-5, b= -~-3, c= -2, and d = —1. 

* Evaluate: ab = (-5)(~3) = 15 and cd = (—2)(-1) = 2. 

e So in this case, Quantity A is greater. 

* Quantity B is not greater all the time. B is not the correct answer. 

The correct answer is D: It is impossible to determine which quantity is greate! 


Quantitative Comparison Questions 


NOTES: 


1. If for your second substitution you had chosen 3, 7, 8, 10 or 2, 10, 20, 35 or 
any four positive numbers, Quantity B would have been bigger. No matter 
how many substitutions you made, Quantity B would have been bigger each 
time, and you would have incorrectly concluded that B was the answer. In fact, 
if the given condition had been 0 < a < b< c< d, then B would have been the 


correct answer. 
2. Therefore, knowing which numbers to plug in when you use TACTIC 1 is 

critical. As long as you comply with the conditions given in the question, you 

have complete freedom in choosing the numbers. Some choices, however, are 


much better than others. 


Here are some guidelines for deciding which numbers to use when applying 


TACTIC 1. 

1. The very best numbers to use first are: 1, 0, and —1. 

2. Often, fractions between 0 and 1 are useful. 
3. Occasionally, “large” numbers such as 10 or 100 can be used. 
4 


If there is more than one letter, it is permissible to replace each with the 
same number. 

5. Do not impose any conditions not specifically stated. In particular, do 
not assume that variables must be integers. For example, 3 is not the only 
number that satisfies 2 < x < 4 (2.1, 3.95, and 7 all work). The expression 
a< b< c< ddoes not mean that a, b, cœ dare integers, let alone consecutive 
integers (which is why we didn’t choose 1, 2, 3, and 4 in Example 3), nor does 
it mean that any or all of them are positive. 


When you replace the variables in a quantitative comparison question with num- 


bers, remember: 


If the value of Quantity A 


is ever greater: 


eliminate B and C — 
the answer must be A or D. 


eliminate A and C — 
the answer must be B or D. 


If the value of Quantity B 


iS €ver greater: 


eliminate A and B — 


If the two quantities are 
the answer must be C or D. 


ever equal: 


You have learned that, no matter how hard a quantitative comparison is, as soon 
as you replace the variables, two choices can immediately be eliminated; and if you 
cant decide between the other two, just guess. This guarantees that in addition to 
correctly answering all the questions that you know how to solve, you will be able to 
answer correctly at least half, and probably many more, of the questions that you 
dont know how to do. 

Practice applying TACTIC 1 on these examples. 
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m>QOand mF 1 


Quantity A Quantity B 
m me 





SOLUTION. 
Use TACTIC 1. Replace m with numbers satisfying m > 0 and m# 1. 





The answer is D. 





Quantity A Quantity B 
13y 15y 





SOLUTION. 
Use TACTIC 1. There are no restrictions on y, so use the best numbers: 1, 0, —1. 


Let y= 1 13(1)=13 | 15(1) =15 A and C 
Let y=0 13(0) =0 15(0) = 0 They’re equal B 


The answer is D. 





Quantity A Quantity B 
w+ 11 w—- |] 





SOLUTION. 


Use TACTIC 1. There are no restrictions on w, so use the best numbers: 1, 0, —!- 


eeen [oeme Asgar 


Let w=0 
wee | =1-11=-12 | Ais greater 
Guess A. We 


| let w be a positive number, a negative number, and 0. Each time 
Quantity A was greater. That’s not proof, but it justifies an educated guess. [The 
answer is A. Clearly, 11 > —11, and if we add w to each side, we get: w+ 1l > w- 11 


Quantitative Comparison Questions 





Quantity B 
The perimeter of a 


rectangle whose area is 28 


Quantity A 
The perimeter of a 


rectangle whose area is 18 





SOLUTION. 

What's this question doing here? How can we use TACTIC 1? Where are the vari- 
ables that we're supposed to replace? Well, each quantity is the perimeter of a rectan- 
gle, and the variables are the lengths and widths of these rectangles. 


Choose a rectangle 
whose area is 28: 


| is 


7 


Quantity A 


Choose a rectangle 
whose area is 18: 


S: 


9 












Quantities A and | A and B 
B are equal 


The perimeter here 
is7+4+7+4=22 


The perimeter here is 
9+2+9+2=22 





Keep Quantity B, but take a different rectangle of area 18 when evaluating Quantity A: 


o J 


6 
Perimeter =3+6+3+6=18 | Perimeter = 22 








B is greater 





The answer is D. 





Quantity A = B 
3a C 
OSESE E 


SOLUTION. 

Use TACTIC 1. First, try the easiest number: let t= 0. Then a, b, and care each 0, 
and in this case, the quantities are equal — theyre both 0. Eliminate A and B. 
Now, try another number for t The obvious choice is 1, but then a, b, and c will 


2 5 
all be fractions. To avoid this, let ¢ = 6. Then, a = a = 4, b= ¢ 6) = 5, and 
C= : (5) = 3. This time, 3a = 3(4) = 12 and 46 = 4(3) = 12. Again, the two quan- 


"ities are equal. Choose C. 
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NOTE: You should consider answering this question directly (i.e., without plug- 
ging in numbers), only if you are very comfortable with both fractions and elementary 


algebra. Here's the solution: 
c= 3 b= 2 2 t| = 2 t 
5 5S6 2 


Therefore, 2c = t and 4c = 2t Since a= = 3a = 2t. So, 4c = 3a. The answer is C. 


TACTIC 





2 Choose an Appropriate Number 
This is just like TACTIC 1. We are replacing a variable with a number, but the vari- 


able isnt mentioned in the problem. 





Every band member is either 15, 16, or 17 years old. 
One third of the band members are 16, and 
twice as many band members are 16 as 15. 


Quantity A Quantity B 
The number of The total number of 
17-year-old band 15- and 16-year-old 
members band members 


eee 


If the first sentence of Example 9 had been “There are 7 students in the school 
band, all of whom are 15, 16, or 17 years old,” the problem would have been identi- 
cal to this one. Using TACTIC 1, you could have replaced n with an easy-to-use 


number, such as 6, and solved: +6) = 2 are 16 years old; 1 is 15, and the remaining 


3 are 17. The answer is C. 

The point of TACTIC 2 is that you can plug in numbers even if there are no vati- 
ables. As discussed in TACTIC 3, Chapter 8, this is especially useful on problems 
involving percents, in which case 100 is a good number, and problems involving 
fractions, in which case the LCD of the fractions is a good choice. However, the use 


of TACTIC 2 is not limited to these situations. Try using TACTIC 2 on the follow- 
ing three problems. 





The perimeter of a square and the 
circumference of a circle are equal. 


Quantity A Quantity B 
The area of The area of 
the circle the square 


eee 


Quantitative Comparison Questions 
SOLUTION. 
First use TACTIC 1, Chapter 7: draw a diagram. 


C=2n(1)=2r 
A=n(l)*=n= 3.14 


Then use TACTIC 2: choose an easy-to-use number. Let the radius of the circle 
be 1. Then its area is T. Let s be the side of the square: 


4s=2r =6>5=15>5 
area of the square ~ (1.5)* = 2.25 


The answer is A. 





AS SAS EES 


Jen, Ken, and Len divided a cash prize. 


Jen took 50% of the money and spent : of what she took. 


Ken took 40% of the money and spent “of what he took. 


Quantity A Quantity B 
The amount that The amount that 
Jen spent Ken spent 


SOLUTION. 
Use TACTIC 2. Assume the prize was $100. Then Jen took $50 and spent 


> ($50) = $30. Ken took $40 and spent Ž($40) = $30. The answer is C. 





Eliane types twice as fast as Delphine. | 
Delphine charges 50% more per page than Eliane. 


Quantity A Quantity B | 
Amount Eliane Amount Delphine 


earns in 9 hours earns in 12 hours 


Sa a a te 
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SOLUTION. 

Use TACTIC 2. Choose appropriate numbers. Assume Delphine can type 1 page 
per hour and Eliane can type 2. Assume Eliane charges $1.00 per page and Delphine 
charges $1.50. Then in 9 hours, Eliane types 18 pages, earning $18.00. In 12 hours, 
Delphine types 12 pages, earning 12 X $1.50 = $18.00. The answer is C. 


TACTIC 





Ei Make the Problem Easier: Do the Same Thing to Each Quantity 


A quantitative comparison question can be treated as an equation or an inequality. 


Either: 


Quantity A < Quantity B, or 
Quantity A = Quantity B, or 
Quantity A > Quantity B 


In solving an equation or an inequality, you can always add the same thing to each 
side or subtract the same thing from each side. Similarly, in solving a quantitative 
comparison, you can always add the same thing to quantities A and B or subtract 
the same thing from quantities A and B. You can also multiply or divide each side 
of an equation or inequality by the same number, but in the case of inequalities you 
can do this only if the number is positive. Since you don't know whether the quanti- 
ties are equal or unequal, you cannot multiply or divide by a variable unless you know 
that it is positive. If quantities A and B are both positive you may square them or take 
their square roots. 

To illustrate the proper use of TACTIC 3, we will give alternative solutions to 
examples 4, 5, and 6, which we already solved using TACTIC 1. 





m>QOand m1 


Quantity A Quantity B 
m E 


SOLUTION. 

Divide each quantity by m? 5 4 

(that’s OK — z? is Positive): a LSS 
me m? j 


This is a much easier comparison. Which is greater, m or 1? We don't know. We 
know m > 0 and m+ 1, but it could be greater than 1 or less than 1. The answer is D. 


Quantitative Comparison Questions 





Quantity A Quantity B 
13y 15y 


Quantity B 


15y- 13y= 2y 


Quantity A 


13y- 13y= 0 


SOLUTION. 
Subtract13y from each quantity: 


Since there are no restrictions on y, 2y could be greater than, less than, or equal 
to 0. The answer is D. 





Quantity A Quantity B 
w+ 1l w-— 1l 





Quantity B 


(w—-11)-we=-ll 


Quantity A 


(w+11l)—w=11 


SOLUTION. 


Subtract w from each quantity: 


Clearly, 11 is greater than —11. Quantity A is greater. 
Here are five more examples on which to practice TACTIC 3. 





Quantity A Quantity B 
a ae isll 
SG 9 3 5 





Quantity B 


pi 


Quantity A 
SOLUTION. 


l 
Subtract ; and S from each quantity: A E + 


Since z > the answer is A. 





Quantity B 
(43 + 59)(17 + 6) 


Quantity A 
(43 + 59)(17 — 6) 
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Quantity A Quantity B 


(43 +5917- 6) (43+5%9(17 + 6) 
Clearly, (17 + 6) > (17 — 6). The answer is B. 


SOLUTION. 
Divide each quantity by (43 + 59): 





Quantity A Quantity B 
(43 — 59)(43 — 49) (43 — 59)(43 + 49) 
eee 


SOLUTION. 


CAUTION 


(43 — 59) is negative, and you may not divide the two quantities by a 
negative number. 





The easiest alternative is to note that Quantity A, being the product of 2 negative 


numbers, is positive, whereas Quantity B, being the product of a negative number 
and a positive number, is negative, and so Quantity A is greater. 





ais a negative number 


Quantity A Quantity B 
j 2 
—4 


Quantity À 
SOLUTION. 


Add 4? to each quantity: a? + a? = 2a? 24 a*=0 


. . * 2 * . + . 
Since @ is negative, 24? is positive. The answer is Å. 





SOLUTION. ee Quantity B 
2 
Square each quantity: v20 _ 20 © 5 5 ; 23 
2 4 = ==> =z = = 5 


The answer is C. 


Quantitative Comparison Questions 


TACTIC 


Ask “Could They Be Equal?” and “Must They Be Equal?” 


TACTIC 4 has many applications, but is most useful when one of the quantities con- 
tains a variable and the other contains a number. In this situation ask yourself, “Could 
they be equal?” If the answer is “yes,” eliminate A and B, and then ask, “Must they 
be equal?” If the second answer is “yes,” then C is correct; if the second answer is “no,” 
then choose D. When the answer to “Could they be equal?” is “no,” we usually know 
right away what the correct answer is. In both questions, “Could they be equal” and 
“Must they be equal,” the word they refers, of course, to quantities A and B. 
Let’s look at a few examples. 





The sides of a triangle are 3, 4, and x 


Quantity A Quantity B 
x 5 





SOLUTION. 

Could they be equal? Could x = 5? Of course. That’s the all-important 3-4-5 right 
triangle. Eliminate A and B. Must they be equal? Must x = 5? If you're not sure, try 
drawing an acute or an obtuse triangle. The answer is No. Actually, x can be any 
number satisfying: 1 < x < 7. (See KEY FACT J12, the triangle inequality, and the 


figure below.) The answer is D. 


5 6 
DONS A S 
4 4 i 






56 < c< 64 


Quantity A a B 
l 
C 





SOLUTION. 

Could they be equal? Could c = 12? If c= 12, then 5c = 60, so, yes, they could be 
equal. Eliminate A and B. Must they be equal? Must c = 12? Could cbe more or less 
than 12? BE CAREFUL: 5 X 11 = 55, which is too small; and 5 x 13 = 65, which 
Is too big. Therefore, the only integer that c could be is 12; but c doesnt have to be 
an integer. The only restriction is that 56 < 5¢ < 64. If 5c were 58 or 61.6 or 63, then 


‘would not be 12. The answer is D. 


! 
? 
y 
1 
d 
4 

i 

j 

} 

; 
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School A has 100 teachers and School B has 200 teachers. 


Each school has more female teachers than male teachers. 


Quantity B 
The number of female 


teachers at School B 


Quantity A 
The number of female 


teachers at School A 


Sy egg 


SOLUTION. 

Could they be equal? Could the number of female teachers be the same in both 
schools? No. More than half (i.e., more than 100) of School B’s 200 teachers are 
female, but School A has only 100 teachers in all. The answer is B. 


Quantitative Comparison Questions 


TACTIC 


Ei Don’t Calculate: Compare 


Avoid unnecessary calculations. You don’t have to determine the exact values of 
Quantity A and Quantity B; you just have to compare them. 

TACTIC 5 is the special application of TACTIC 7, Chapter 10 (Don’t do more 
than you have to) to quantitative comparison questions. Using TACTIC 5 allows 
you to solve many quantitative comparisons without doing tedious calculations, 
thereby saving you valuable test time that you can use on other questions. Before you 
start calculating, stop, look at the quantities, and ask yourself, “Can I easily and 
quickly determine which quantity is greater without doing amy arithmetic?” 
Consider Examples 23 and 24, which look very similar, but really arent. 





(m+ 1)(m+2)(m+ 3) = 720 


Quantity A Quantity B 
m+2 10 
eee 


SOLUTION. 
Could they be equal? Could m + 2 = 10? No, if m+ 2 = 10, then m+ 1 = 9 and 


m+3=11,and9x 10x11 = 990, which is too big. The answer is not C, and since 
m + 2 clearly has to be smaller than 10, the answer is B. 





Quantity A Quantity B 
The perimeter of a rectangle 20 


whose area is 2] 





SOLUTION. 


Could they be equal? Could a rectangle whose area is 21 have a perimeter of 20: 
Yes, if its length is 7 and its width is 3:7 + 347 4 3 = 20. Eliminate A and B. Must 
they be equal? If you're sure that there is no other rectangle with an area of 21, then 


choose C; if you're not sure, guess between C and D; if you know there are other 
rectangles of area 21, choose D. 


There are other possibilities — lots of them; 


here are a7 x 3 rectangle and a few 
other rectangles whose areas are 21: 


3 35 


Quantity A Quantity B 
37 X 43 30 X 53 





Quantity A Quantity B 
37 X 43 39 X 47 





Example 23 is very easy. Just multiply: 37 X 43 = 1591 and 30 X 53 = 1590. The 
answer is A. 

Example 24 is even easier. Dont multiply. In less time than it takes to do the mul- 
tiplications, even with the calculator, you can see that 37 < 39 and 43 < 47, so clearly 
37 X 43 < 39 X 47. The answer is B. You don't get any extra credit for taking the time 
to determine the value of each product! 

Remember: do not start calculating immediately. Always take a second or two to 
glance at each quantity. In Example 23 it’s not at all clear which product is larger, so 
you have to multiply. In Example 24, however, no calculations are necessary. 

These are problems on which poor test-takers do a lot of arithmetic and good test- 
takers think! Practicing TACTIC 5 will help you become a good test-taker. 

Now, test your understanding of TACTIC 5 by solving these problems. 
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Quantity B 
The number of years 


from 1767 to 1992 


Quantity A 
The number of years 


from 1776 to 1929 





Quantity A Quantity B 
452 + 252 (45 +25)? 


eee 





Quantity A Quantity B 
45(35 + 65) 45 X 354+ 45X65 





Marianne earned a 75 on each of her first three math 
tests and an 80 on her fourth and fifth tests. 


Quantity A Quantity B 
Marianne’s average Marianne’s average 
after 4 tests after 5 tests 


eee 
SOLUTIONS 25-28 


Performing the Indicated 


Using TACTIC 
Calculations Se oe 


Avoid Doing the Calculations 


2; ek od ppe 25. The subtraction is easy enough, but 
Quantity B: p why do it? The dates in Quantity B 
1992 ate 295 start earlier and end later. Clearly, 
The answer sB they span more years. You don't 

l need to know how many years. 
The answer is B. 

26. Quantity A: 452 + 252 = % 
2025 + 625 = 2650 
Quantity B: (45 + 25)? = 
707 = 4900 
The answer is B. 


. For any positive numbers a and b: 
(a+ b> a? + b? You should do 
the calculations only if you don't 
know this fact. 


The answer is B. 





SP rey ei H rarae a r a a = 
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Performing the Indicated 
Calculations 


27. Quantity A: 45(35 + 65) = 
45(100) = 4500 
Quantity B: 45 X 35 + 45 X 65 = 
1575 + 2925 = 4500 


The answer is C. 


Using TACTIC 5 to 
Avoid Doing the Calculations 


27. This is just the distributive property 
(KEY FACT A20), which states 
that, for any numbers a, b, c: 
alb + c) = ab + ac. 

The answer is C. 


28. Quantity A: 28. Remember, you want to know 
75+75+75+80 _ 305 _ 76.25 which average is higher, not what 


4 4 the averages are. After 4 tests 
ariannes average is clearly less 
M g y 


Quantity B: than 80, so an 80 on the fifth test 
aoe = = = 77 had to raise her average (KEY 


FACT E4). 


The answer is B. The answer is B. 


TACTIC 





6 Know When to Avoid Choice D 
If Quantity A and Quantity B are both fixed numbers, the answer cannot be D. 


Notice that D was not the correct answer to any of the six examples discussed under 
TACTIC 5. Those problems had no variables. The quantities were all specific num- 
bers. In each of the next four examples, Quantity A and Quantity B are also fixed 
numbers. In each case, either the two numbers are equal or one is greater than the 
other. It can always be determined, and so D cannot be the correct answer to any of these 
problems. If, while taking the GRE, you find a problem of this type that you cant solve, 
just guess: A, B, or C. Now try these four examples. 





Quantity A Quantity B 
The number of seconds The number of days 
in one day in one century 





Quantity B 
Twice the area of an 


equilateral triangle 
whose sides are 4 


Quantity A 
The area of a 


square whose 
sides are 4 


mee O O amama 





Caution 


TACTIC 5 is 
important, but 
don’t spend a lot of 
time looking for ways 
to avoid a simple 
calculation. 
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Quantity A 
The probability of 


getting one head 





Quantity A 
The time it takes to drive 


40 miles at 35 mph 
ee 





Three fair coins are flipped. 


Quantity B 
The probability of 


getting two heads 


Quantity B 
The time it takes to drive 


35 miles at 40 mph 


Heres the important point to remember: don’t choose D because you cant deter- 
mine which quantity is bigger; choose D only if nobody could determine it. You may 
or may not know how to compute the number of seconds in a day, the area of an 
equilateral triangle, or a certain probability, but these calculations can be made 


SOLUTIONS 29-32 
Direct Calculation 


29. Recall the facts you need and 
calculate. 60 seconds = 1 minute, 
60 minutes = 1 hour, 24 hours = 
| day, 365 days = 1 year, and 
100 years = 1 century. 
Quantity A: 60 x 60 x 24 = 86,400 
Quantity B: 365 x 100 = 36,500 
Even if we throw in some days for 
leap years, the answer is clearly A. 


30. Calculate both areas. (See KEY 
FACT J15 for the easy way to find 
the area of an equilateral triangle.) 
Quantity A: A= 57 = 47 = 16 
Quantity B: 


2 2 
3 4 
ik, V3 45s and 


4 





twice A is 84/3. Since 3 = 1.7, 
NEER ETA 


The answer is A. 


Solution Using Various TACTICS 


29. The point of TACTIC 6 is that 
even if you have no idea how to cal- 
culate the number of seconds in a 
day, you can eliminate two choices. 
The answer cannot be D, and it 
would be an incredible coincidence 
if these two quantities were actually 
equal, so don't choose C. 

Guess between A and B. 


30. Use TACTIC 5: don't calculate— 


draw a diagram and then compare. 


4 


Since the height of the triangle is 
less than 4, its area is less than 

i 
2 
less than 16, the area of the square. 
The answer is A. 

(If you don't see that, and just have 
to guess in order to move on, be 
sure not to guess D.) 


(4)(4) = 8, and twice its area is 





Direct Calculation 


31. When a coin is flipped 3 times, 


there are 8 possible outcomes: 
HHH, HHT, HTH, HTT, THH, 
THT, TTH, and TTT. Of these, 
3 have one head and 3 have two 


heads. Each probability is = 


The answer is C. 


. Since d= rt, t= 


SIN 


Quantity A: 


40 hours—more than 1 hour. 


Quantity B: 


39 hours—less than 1 hour. 


40 


The answer is A. 


[see Sect. 11-H]. 


Quantitative Comparison Questions 


Solution Using Various TACTICS 


one 


a2: 


Don't forget TACTIC 5. Even if 
you know how, you don't have to 
calculate the probabilities. When 

3 coins are flipped, getting two 
heads means getting one tail. 
Therefore, the probability of two 
heads equals the probability of one 
tail, which by symmetry equals the 
probability of one head. The answer 
is C. (If you dont remember any- 
thing about probability, TACTIC 5 
at least allows you to eliminate D 
before you guess.) 


You do need to know these formu- 
las, but zot for this problem. At 
35 mph it takes more than an hour 
to drive 40 miles. At 40 mph it 
takes less than an hour to drive 

35 miles. Choose A. 
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Practice Exerci 


Quantitative Comparison 
Questions 


® Quantity A is greater. — 

® Quantity B is greater. ae 
© Quantities A and Bare equal. 
® It is impossible to determine which — 
quantity is greater. oes 


Quantity A 
l. 197 + 398 + 586 


Quantity B 
203 + 405 + 607 





x>O0 
Quantity A Quantity B 
2 10x = 
x 


Quantity A 


The time that it 
takes to type 7 


Quantity B 


The time that it 
takes to type 6 
pages at a rate of Pages at a rate of 
3. 6 pages per hour 7 pages per hour 
eee 


cd< 0 
Quantity A Quantity B 
4, (c + d)* c? + d2 


aama 


a, b, and care the measures of the angles 
of isosceles triangle ABC. 
x, y, and zare the measures of the angles 


of right triangle XYZ. 
Quantity A Quantity B 
The average of The average of 
5. a, b, and c x, y, and z 


b<0 
Quantity A Quantity B 
6 6b b6 





The slope of The slope of 
8. line & line m 
x is a positive integer 
Quantity A Quantity B 
The number of The number of 
multiples of 6 multiples of 9 
between 100 between 100 
9, and x+ 100 and x+ 100 
x+y=5 
yrxs-5 


12. 


The area of a circle 
7. whose radius is 17 


S 


Quantity A 


Line & goes through (1, 


Quantity B 


The area of a circle 
whose diameter is 35 





1) and (5,2). 


Line m is perpendicular to &. 


Quantity A 


Quantity A 


Quantity B 











O is the center of the circle 


of radius 6. OXYZ is a square. 


Quantity A 


The area of the 
shaded region 


Quantity B 
12 


Quantitative Comparison Questions 


The number of square inches in the A 
surface area of a cube is equal to the 
number of cubic inches in its volume. 


Quantity A Quantity B 


The length of an 6 inches B C 


13. edge of the cube ABR- AC 


l<x<4 Quantity A Quantity B 
Quantity A Quantity B Thaareact 3 
14 Tx x? 15 A ABC 
ANSWER KEY 
1.B 4.B 7.B 10. aC 
2.D 5.C 8. A 11.A 14. D 
3.A 6.B 9.D 12. 15. D 


ANSWER EXPLANATIONS 


The direct mathematical solution to a problem is almost always the preferable one, 
so it is given first. It is often followed by one or more alternative solutions, indicated 
by a double asterisk (**), based on the various tactics discussed in this a 
Occasionally, a solution based on one of the tactics is much easier than the straight- 


forward one. In that case, it is given first. 


1. (B) Using the onscreen calculator, this can easily be solved in 20 or 30 sec- 
onds by adding, but in only 5 seconds by thinking! Use TACTIC 5: dont 


calculate; compare. Each of the three numbers in Quantity B is greater than 


the corresponding numbers in Quantity A. 


2. (D) Use TACTIC 1. When x = 1, the quantities are equal; when x = 2, 
they arent. 


xk 
Use TACTIC 3 Owners Quantity B 
10 
10x pA 
x 
Multiply each quantity by x 2 10 
(this is OK since x > 0): Bd l 


Divide each quantity by 10: x 
This is a much easier comparison. x2 could equal 1, but doesn’t have to. 


The answer is Choice D. 
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3. (A) You can easily calculate each of the times — divide 7 by 6 to evaluate 
Quantity A, and 6 by 7 in Quantity B. However, it is easier to just observe 


that Quantity A is more than one hour, whereas Quantity B is less than 
one hour. 


4. (B) Use TACTIC 3 


Quantity A Quantity B 


Expand Quantity A: (c+d)* = 

c? + 2cd+ d? c? + d? 
Subtract c? + d? 
from each quantity: 2cd 0 


Since it is given that cd < 0, so is 2cd. 


“Tf you can't expand (c+ d)?, then use TACTIC 1. Replace cand d with 


numbers satisfying cd < 0. 


Quantity A 


Let c= 1 (1+-1)7=0 1 + (-1} = B is greater AandC 
and d = -1 l+1=2 

Letc=3 (3 +-5} = 32 + (5)? = B is greater 

and d= -5 (~2)* = 4 9 +25 = 34 


Both times Quantity B was greater: choose B. 


5. (C) The average of 3 numbers is their s 
the sum of the measures of the 3 angles 

is equal to 180 + 3 = 60. 
“Use TACTIC 1. Pick values for the measures of the angles. For example, 


in isosceles A ABC choose 70, 70, 40: in right AXYZ, choose 30, 60, 90. 
Each average is 60. Choose C. 


um divided by 3. Since in any triangle 
is 180°, the average in each quantity 


6. (B) Since $< 0, 6b is negative, whereas $ is 


positive. 


**Use TACTIC 1. Replace b with numbers satisfying $< 0. 






Quantity A 










Quantity B 






Eliminate 





ESBEN 
Both times Quantity B was greater: choose B. 


7. (B) Use TACTIC 5: don't calc 





À i ulate the two areas: compare them. The circle 
in Quantity A is the area of a circle whose radius is 17 and whose diameter 


is 34. Quantity B is the area of a circle whose diameter is 35, and so is 
clearly greater, 


8. 


10. 


l1. 


Quantitative Comparison Questions 


(A) Use TACTIC 5: don't calculate either slope. Quickly, make a rough 
sketch of line & going through (1,1) and (5,2), and draw line m perpendicu- 


lar to it. 





Line & has a positive slope (it slopes upward), whereas line m has a negative 
slope (it slopes downward). Quantity A is greater. 


[Note: The slope of & is z and the slope of m is —4, but you don't need to 


calculate either one. See Section 11-N for all the facts you need to know 


about slopes. ] 


**If you don’t know this fact about slopes, use TACTIC 6. The answer 
cannot be Choice D, and if two lines intersect, their slopes cannot be equal, 
so eliminate Choice C. Guess Choice A or B. 


. (D) Every sixth integer is a multiple of 6 and every ninth integer is a multi- 


ple of 9, so in a large interval there will be many more multiples of 6. But in 
a very small interval, there might be none or possibly just one of each. 

**Use TACTIC 1. Let x= 1. Between 100 and 101 there are no multiples 
of 6 and zo multiples of 9. Eliminate Choices A and B. Choose a large gana 
ber for x: 100, for example. Between 100 and 200 there are many more mul- 
tiples of 6 than there are multiples of 9. Eliminate Choice C. 


(C) Add the equations. x+y=5 
+ y- x= 
2y=0 

Since 2y = 0, y= 0. Ea i 

Use TACTIC 4. Could y = 0? In each equation, if y = 0, then x = = So, 
y can equal 0. Eliminate Choices A and B, and either guess between C joices 
C and D or continue. Must y = 0? Yes, when you have two linear equations in 
two variables, there is only one solution, so nothing else is possible. 


ly Lx 2x2 x xZ, but itis 
(A) With a calculator, you can multiply 7 x Fi x 7 x ar 


i i tic 
. . i ou can avoid the arithmetic, 
annoying and time-consuming. However, y 


if you know KEY FACT A24: 
If0<x<1and n> 1, then x < x. 


5 
Since £ < 1, then Z) < L 
8 8 8 


209 


210 New GRE 





13. 


14. 


12. (B) The area of the shaded region is the area of quarter-circle AOB minus 


the area of the square. Since r= OA = 6, the area of the quarter-circle is 
l 


ra = 7367 = 9n. OY, the diagonal of the square, is 6 (since it is a 


radius of the circle), so OZ, the side of the square, is 6 [See KEY FACT 


J2 


2 
. 6 36 i 
J8]. So the area of the square is Ga = — = 18. Finally, the area of the 
q 5 7 y. 


shaded region is 97 — 18, which is approximately 10. 

“The solution above requires several steps. [See Sections 11-J, K, L to 
review any of the facts used.] If you can’t reason through this, you still 
should be able to answer this question correctly. Use TACTIC 6. The shaded 
region has a definite area, which is either 12, more than 12, or less than 12. 
Eliminate D. Also, the area of a curved region almost always involves 7, 
so assume the area isn't exactly 12. Eliminate Choice C. You can now guess 
between Choices A and B, but if you trust the diagram and know a little bit 
you can improve your guess. If you know that the area of the circle is 367, 
so that the quarter-circle is 97 or about 28, you can estimate the shaded 
region. It’s well less than half of the quarter-circle, so less than 14 and 
probably less than 12. Guess Choice B. 


(C) Use TACTIC 4. Could the edge be 6? Test it. If each edge is 6, the area 
of each face is 6 X 6 = 36, and since a cube has 6 faces, the total surface area 
is 6 X 36 = 216. The volume is 6? = 216. So the quantities could be equal. 
Eliminate Choices A and B. If you have a sense that this is the only cube with 
this property, choose C. In fact, if you had no idea how to do this, you might 
use TACTIC 6, assume that there is only one way, eliminate Choice D, and 
then guess C. The direct solution is simple enough if you know the formulas. 


If eis the length of an edge of the cube, then the area is Ge2 and the volume 
is e’: 6e? =e => 6 = e. 


(D) There are several ways to answer this question. Use TACTIC 1: plug in a 
number for x. If x = 2, Quantity A is 27, which is slightly more than 6, and 
Quantity B is 2? = 4, Quantity A is greater: eliminate Choices B and C. 
Must Quantity A be greater? If the only other number you try is x = 3, you'll 
think so, because 3? = 9, but 37 > 9. But remember, x does not have to be 
an integer: 3.97 > 15, whereas 3.97 < 4m, which is a little over 12. 

™Use TACTIC 4. Could mx = x22 Yes, if x = n. Must x = r? No. 


“Use TACTIC 3. Divide each quantity by x: Now Quantity A is m and 
Quantity B is x. Which is bigger, T or X We cannot tell, 


Quantitative Comparison Questions 


15. (D) Use TACTIC 4. Could the area of AABC = 3? Since the height is 6, the 
area would be 3 only if the base were 1: 5 (106) = 3. Could BC = 1? 
Sure (see the figure). Must the base be 1? Of course not. 


A 


211 


Data Interpretation cera 10 
Questions 
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ee is Me TAR ernest Se PE Ee ee ager he 


hree of the 20 questions in each quantitative section of the GRE are data inter- 
pretation questions. As their name suggests, these questions are always based on 
the information that is presented in some form of a graph or a chart. Occasionally, 
the data are presented in a chart or table, but much more often, they are presented 


graphically. The most common types of graphs are 





mmaya, 


° line graphs 
* bar graphs 
e circle graphs 


= 
4 
i 
i 
| 
| 
a 


In each section, the data interpretation questions are three consecutive questions, 
say questions 14, 15, and 16, all of which refer to the same set of graphs or charts. 

When the first data interpretation question appears, either the graphs will be on 
the left-hand side of the screen, and the question will be on the right-hand side, or 
the graphs will be at the top of the screen and the question will be below them. It is 
possible, but unlikely, that you will have to scroll down in order to see all of the data. 
After you answer the first question, a second question will replace it on the right- 
hand side (or the bottom) of the screen; the graphs, of course, will still be on the 
screen for you to refer to. 

The tactics discussed in this chapter can be applied to any type of data, no mat- 
ter how they are displayed. In the practice exercises at the end of the chapter, there 
are data interpretation questions based on the types of graphs that normally appear 
on the GRE. Carefully, read through the answer explanations for each exercise, so 
that you learn the best way to handle each type of graph. | 

Infrequently, an easy data interpretation question will require only that you read 
the graph and find a numerical fact that is displayed. Usually, however, you will have 
to do some calculation on the data that you are analyzing. In harder questions, you 
may be given hypothetical situations and asked to make inferences based on the 


information provided in the given graphs. 
Most data interpretation questions are multi 
could be multiple-answer or numeric entry questions. 


comparisons. 


ple-choice questions, but some 
They are never quantitative 
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Testing Tactics 


3. Which of the following statements can be deduced from the data in the given 
charts and circle graph? 


ULES a Sec RR ch iis 


| me aS Sindee . pt ane 
The four questions that follow will be used to illustrate the tactics that you should Indicate s dedicaran Tið 

i i , i i . ; ed total sale ; 
use in answering data interpretation questions. Remember, however, that on the Sales of major appliances in 1998 excee 


GRE there will always be three questions that refer to a particular graph or set of 
graphs. 


Earnings for the year in which earnings were greatest were more than sales 
for the year in which sales were lowest. 

If in 1998, the sales of major appliances had been 10% less, and the sales 
of computers had been 10% greater, the sales of major appliances would 
have been less than the sales of computers. 


Questions 1—4 refer to the following graphs. 


Sales and Earnings of 
XYZ Corporation 1991-1998 






: 4, What was the ratio of earnings to sales in 1993? 
= SALES EARNINGS : 
10 (in billions of dollars) 1,000 (in millions of dollars) ; fF 
900 — : 
700 : i | | 


600 
500 
400 
300 
200 
100 


TACTIC 


First Read the Titles 


i i n read 
When the first data interpretation question appears on the screen, - ni = n 
it! Before you attempt to answer a data interpretation question, take to S 


NVO O OQ A A ONGO 





k 





1991 1992 1993 1994 1995 1996 1997 1998 


: 1991 1992 1993 1994 1995 1996 1997 1998 | onds to study the graphs. Try to get a general idea ab 

| being displayed 

i i = ased present two differ- 
1998 Sales of XYZ Corporation Observe that the bar graphs on which questions 1—4 are based p 


by Category ent sets of data. The bar graph on the left-hand side provides information about the 


sales of XYZ Corporation, and the right-hand graph provides information about the 


ow i 
corporation's earnings. Also, note that whereas sales are given in billions of dollars, 


the circle graph gives a breakdown 


iven in millions of dollars. Finally, 
Appliances earnings are given in mill 


by category of the sales of XYZ Corporation for one particular year. 


40% 


TACTIC 


2 Don’t Confuse Percents and Numbers 
1. What is the avera 


7 i ions because they dont 
i ; l l ; istakes on data interpretation questions 
a ge (arithmetic mean) in billions of dollars of the sales of XYZ a epi — ane E umbers and percents. Although few students would 
Corporation for the period 1991-1998? | Istinguish between absolute n 


g p wn an j l l 25 p ters 
a he circle gra h ho d think that XYZ Corporation 2i d oe ute 
| | | 1998, nee wha arene think that it sold 15% more major appliances than 
: 





= Major 
| 





1 com t be s. ba . 
Terrie. percentage increase in earnings from the previous year The cm is particularly serious when the ree A Aer 
e : Š 
®© 1992 1993 ©1994 ®© 1995 ® 1996 Or percent decreases. In question 2 you are not asked for y 


e asked for the 
i . . was the greatest. You ar 
increase in earnings from the previous year 8 


i he 
year in which the percent increase in earnings was the ia aor rF i ‘a 
tight-hand graph reveals that the greatest increase sue = cae EA 
earnings jumped by $400 million. However, when We so "i this e ane 
cussion of TACTIC 3, you will see that Choice A is not the corre 
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NOTE: Since many data interpretation questions involve percents, you should 
carefully study Section 11-C, and be sure that you know all of the tactics for solving 
percent problems. In particular, always try to use the number 100 or 1000, since it 
is So easy to mentally calculate percents of powers of 10. 


TACTIC 


ES Whenever Possible, Estimate 


Although you have access to the onscreen calculator, when you take the GRE, you will 
not be expected to do complicated or lengthy calculations. Often, thinking and using 
some common sense can save you considerable time. For example, it may seem that in 
order to get the correct answer to question 2, you have to calculate five different 
percents. In fact, you only need to do one calculation, and that one you can do in 
your head! 

Just looking at the Earnings bar graph, it is clear that the only possible answers 
are 1992, 1994, and 1995, the three years in which there was a significant increase 
in earnings from the year before. From 1993 to 1994 expenditures doubled, from 
$200 million to $400 million — an increase of 100%. From 1991 to 1992 expen- 
ditures increased by $400 million (from $500 million to $900 million), but that is 
less than a 100% increase (we don't care how much less). From 1994 to 1995 expen- 


ditures increased by $300 million (from $400 million to $700 million); but again, 
this is less than a 100% increase. The answer is C 


TACTIC 





4) Do Each Calculation Separately 


As in all multiple-answer questions, question 3 requires you to determine which of 
the statements are true. The key is to work with the statements individually. 

To determine whether or not statement A is true, look at both the Sales bar graph 
and the circle graph. In 1998, total sales were $10 billion, and sales of major appli- 
ances accounted for 40% of the total: 40% of $10 billion = $4 billion. This exceeds 


| l ngs were greatest, earnings were $900 million. In 
1991, the year in which sales were lowest, sales were $3 billion, which is much 
greater than $900 million. Statement B is false. | 

In 1998, sales of major appliances were $4 billion. If they had been 10% less, they 
at year, sales of computers were $2.5 billion (25% 


had increased by 10%, sales would have increased 
by $0.25 billion to $2.75 billion. Statement C is false. 


TACTIC 





Use Only the Information Given 


You must base your answer to each 


charts and graphs, It is unlikely that 
of XYZ Corporation, b 


question only on the information in the given 
you have any Preconceived notion as to the sales 
ut you might think that you know the population of the 
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United States for a particular year or the percent of women currently in a work- 
place. If your knowledge contradicts any of the data presented in the grap = 
what you know. First of all, you may be mistaken; but more important, t . ata may 
refer to a different, unspecified location or year. In any event, always base your 


answers on the given data. 
TACTIC 
6 Always Use the Proper Units 


In answering question 4, observe that earnings are given in millions, while sales are y 
billions. If you answer too quickly, you might say that in 1993 earnings were 20 


© . 200 25 Tee 
and sales were 8, and conclude that the desired ratio is ee a You will avoi 





this mistake if you keep track of units: earnings were 200 million dollars, whereas 
sales were 8 billion dollars. The correct ratio ts 

200,000,000 2 1 

8,000;600;000 80 40 


Enter 1 in the box for the numerator and 40 in the box for the denominator. 
TACTIC 
Be Sure That Your Answer Is Reasonable 


it i le. For 
Before clicking on your answer, take a second to be sure that it 5 nares z 
example, in question 4, Choices D and E are unreasonable. From the iA w 
l l : i l 10, there- 
uation, you should realize that earnings cant exceed cae sary D ne 
its (see j j 
fore, must be less than 1. If you use the wrong un 
r eness, you 
initial thought would be to choose D. By testing your answer for reasonab y 
will realize that you made a mistake. 


| | s f í | | s 





guess. Before guessing, however, ee, 
sonable. If so, eliminate them. For example, if you forget how to c p 


increase, you would have to guess at question 2. But before B a 
should at least eliminate Choice B, since from 1992 to 1993 earnings 


TACTIC 


8 Try to Visualize the Answer 


Because graphs and tables present data ina fren avoid doing any calcula- 
tionships and to make quick comparisons, you can 0 


tions. Whenever possible, use your eye instead of your cr ae ey eee ss 

For example, to answer question 1, rather than reading the ‘hen dividing by 8, 
gtaph on the left for each of the eight years, adding a i across the graph so 
Visualize the situation. Where could you draw a gag “ih as white area below 
that there would be the same amount of gray area par’ the cast Sasa 
it? Imagine a horizontal line drawn through the 7 ont e T a 
of the bars above the line for 1993 and 1996-1998 are 1 1994 The answer is C. 
size as the white areas below the line for 1991, 1992, an 





form that enables you to readily see rela- 


7 weg A 
y hia re as e Fat Pee a a SE 
SRA AR ach a a LE eS LE ee Pes 
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_ Practice Exercises 


Data Interpretation Questions 


= = GRE there will typically be three questions based on any set of graphs. Accordingly, in each section 
7 the model tests in this book, there are three data interpretation questions, each referring to the same set 
of graphs. However, to illustrate the variety of questions that can be asked, in this exercise set, for some of 


the graphs there are only two questions. 


Questions 1—2 refer to the following graphs. 


Vitamin C Content of Foods 





Watermelon 
0 50 100 150 200 
Milligrams per 100 grams 


Source: U.S. Department of Agriculture. 


Lettuce 
Cucumber 


Banana} ig 
a 


Green beans 
Potato 


Tomato 
Grapefruit 
Cabbage, raw 


a] 
mae 
ne ty 
Orange EA 
Broccoli, raw e ae 
0 25 50 75 100 125 150 175 
Milligrams per 100 grams 
Source: U.S. Department of Agriculture. 





1. What is the ratio of the amount of Vitamin C 


in 500 grams of orange to the amount of 
Vitamin C in 500 grams of orange juice? 
@® 4:7 
1:1] 
© 7:4 
© 2:1 
© 4:] 


How many grams of tomato would you have 
to eat to be certain of getting more vitamin C 


than you would get by eating 100 grams of 
raw broccoli? 


@ 300 
500 
© 750 
© 1200 
© 1650 


Questions 3-4 refer to the following graphs. 


Percentage of students who reported spending time on homework 
and watching television 


Percentage of students who spent time on homework, by grade and hours per day: 1984-96 


Grade 4 P Grade 8 Grade 11 
Be i eE EE ii 
©- Dag? 
eee 
Onn tet 


0 
1984 1988 1992 1996 1984 1988 1992 1996 1984 1988 1992 


Less than ł hour = = None More than 2 hours 





Percentage of students who watched television, by grade and hours per day: 1984-96 


Grade 4 Grade 8 Grade 11 








0 T T T T = T T T T T 
1984 1988 1992 1996 1984 1988 1992 1996 1984 1988 1992 


4 hours or more 1 hour or less 





SOURCE: U.S. Department of Education, 


3. In 1996, what percent of fourth-graders 
did between 1 and 2 hours of homework 
per day? 
© 5% 

15% 
© 25% 
© 40% 
© 55% 


4. If in 1984 there were 2,000,000 eleventh- 
graders, and if between 1984 and 1996 the 
number of eleventh-graders increased by 
10%, then approximately how many more 
eleventh-graders watched 1 hour or less 
of television in 1996 than in 1984? 


@® 25,000 
50,000 
© 75,000 
© 100,000 
® 150,000 
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Questions 5—6 refer to the following graph. 


Total Sales of Coast Corporation 
in 2000: $1,000,000 





Brand A 
40% 


Is 


Brand D 


Brand B 





Brand E 


. If the above circle graph were drawn to scale, 


then which of the following is closest to the 
difference in the degree measurements of the 
central angle of the sector representing Brand 
C and the central angle of the sector repre- 
senting Brand D? 

© 5° 

12° 

© 18° 

© 25° 

© 43° 


. The total sales of Coast Corporation in 2005 


were 50% higher than in 2000. If the dollar 
value of the sales of Brand A was 25% higher 
in 2005 than in 2000, then the sales of Brand 
A accounted for what percentage of total sales 
in 2005? 

®© 20% 

25% 


© 33 5% 


© 40% 
© 50% 


E jki we a er TS pa eee alent seit ee anaphase he Shum ae ete mesures 2g ZO ae Cor tie ae Bas 
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Questions 7—8 refer to the following graphs. 





Elementary and secondary school enrollment: Fall 1970-2008 





Enrolment (in thousands) Projected 
jecte 






Public grades PreK-8 



































Questions 9-10 refer to the following graph. 


| 
Questions 11—12 refer to the following table. 
| 


In 1979, residents of New York City paid both New York State and New York City tax. Residents of 
New York State who lived and worked outside of New York City paid only New York State tax. 


Perceptions of Body Weight Status 


~ Overweight 
EEE Underweight 
Percent WES About right 


100 









Tax Rate Schedules for 1979 
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Public grades 9-12 75 
New York State City of New York 
Private grades Prog oao 99 Taxable income Taxable Income 
Private grades 9-12 e 
but 
but Amount of Tax 
1970 1975 1980 1985 7 Fives 1995 2000 2005 2008 e5- E å En n over not over Amount of Tax over not over i 
0 — 0 $1,000 of taxable income $ 0 $1,000 of taxable income 
Projected percentage change in public elementary and secondary | i of excess over $1,000 
school enrollment, by region: Fall 1988 to 2008 ERE e WENI eaters F 1,000 3,000 pioxcoesiover P1009 i 3.000 
| Northeast Actual weight stat 3,000 5,000 of excess over 3,000 | 3,000 5,000 of excess over 3, 
d 30 ee | 5,000 | 5,000 7,000 of excess over 5,000 
i Perceived compared with actual weight status of adult females. 5,000 7,000 of excess over , , ' ne 
Source: U.S. Department of Agriculture. 7.000 9.000 of excess over 7,000 | 7,000 9,000 of excess over , 
4 ’ ’ 
: 9000 11.000 of excess over 9,000 | 9,000 11,000 of excess over 9,000 
| of excess over 11,000 į 11,000 13,000 of excess over 11,000 
11,000 13,000 se, isoo 
| 15,000 of excess 0 
9. What percent of underweight adult females 13,000 15,000 A aN waar A SEGAG 
erceive themselves to be underweight? 15,000 17,000 Bhexcess over 19000, 1300 10 
| p emseives to De un erwelg í ; of excess over 17,000 
j 17,000 19.000 of excess over 17,000 | 17,000 19,000 
: | | | % 19,000 21,000 of excess over 19,000 | 19,000 21,000 O OREE veh Ieee 
{ SOURCE: U.S. Department of Education. Nationa! Center for Education Statistics. 5 a A so of PEEN avar 21 000 21 000 23,000 of excess over 21 ,000 
of excess over 23,000 
10. The members of which of the four groups had 23,000 of excess over 23,000 | 23,000 25,000 


n er 25,000 
7. To the nearest million, how many more 25,000 of excess ov 


students were enrolled in school — both 
public and private, preK-12 — in 1970 
than in 1988? 


@ 3,000,000 


6,000,000 
© 10,000,000 


the least accurate perception of their body 
weight? 

@ Underweight 

Normal weight 

© Moderately overweight 

© Severely overweight 

© It cannot be determined from the 





12. In 1979, how much more total tax would 
a resident of New York City who had a 
taxable income of $36,500 pay, compared 
to a resident of New York City who had 
a taxable income of $36,000? 


11. In 1979 how much tax, in dollars, would a 
resident of New York State who lived and 
worked outside New York City have paid 
on a taxable income of $16,100: 


4 

4 

| 

| 
“| 

{ 
4 
a4 
raat) 
; 
eA 
A 
a 
a 


®© 44,000,000 l i ; 
> ’ infor t h. 21.50 
EE mation given in the grap | | dollars ne 5 
8. In 1988 there were 40,000,000 public school A 0 
students in the United States, of whom 22% pe ae 


lived in the West. Approximately, how many 
public school students are projected to be 
living in the West in 2008? 


®© 9,000,000 

12,000,000 
© 15,000,000 
® 24,000,000 
© 66,000,000 





karein mien N eae iraka epy a r NL A ae ih AAD in POE NER, ae ER >. o SN on a oon samo bos e aan o ama o P ie raea aia te ee D E bere eee ae ee ETa a N $ 3 OT. Go eas Tad š 
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Questions 13—14 refer to the following tables. 


13. 


14. 





Years of Life Expectancy at Birth 
(Life expectancy in years) 





1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 


Female 





1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 


Source: U.S. Bureau of the Census, 
Center for International Research, 


For how many of the countries listed in the 
graphs is it true that the life expectancy of a 
female born in 1955 was higher than the life 


expectancy of a male born in 1990? 


@ None 
® |} 
© 2 
© 3 
© 4 


By sex and nationality, who had the greatest 
increase in life expectancy between 1955 
and 1990? 

@ A Korean female 

A Korean male 

© A Costa Rican female 

® A Costa Rican male 

®© A Norwegian female 


Questions 15-16 refer to the following graph. 


Bias-Motivated Offenses 1998 
Percent Distribution 


Multiple Bias 
0.2% 












Sexual 
Orientation 
15.6% 







Religion 
16.0% 





Source: U.S. Department of Justice, 
Federal Bureau of Investigation. 


15. If in 1998 there were 10,000 bias-motivated 


16 


offenses based on ethnicity, how many more 


offenses were based on religion than on sexual 


Orientation? 


@® 4 

40 

© 400 
© 4000 
© 40,000 


. If after further analysis it was determined 


that between 25% and 50% of the offenses 
included under Religion were, in fact, not 
bias-motivated, and those offenses were 
removed from the study, which of the follow- 
ing could be the percentage of bias-motivated 
offenses based on race? 


Indicate all such Percentages. 


59% 
60% 
61% 
[D] 62% 
63% 
64% 
65% 


ee ll Rt a IH IM oO 


FT arara taeae nn sR fA PS a lS Pr e 


Data Interpretation Questions 


ANSWER KEY 

EC 4. E 7. B 10. A 13. B 16. C, D, E 
2. E 5.C 8. B 11.970 14.A 

3. B 6.C 9:22 12. D 15. C 


ANSWER EXPLANATIONS 


1. (C) According to the graph on the left, there are approximately 70 milligrams 
of vitamin C in 100 grams of orange and 40 milligrams in the same RIAS 
of orange juice. This is a ratio of 70:40 = 7:4. Since the question refers to t i 
same amount of orange and orange juice (500 grams), the ratio is unchanged. 


2. (E) From the graph on the right, you can see that by eating 100 grams of raw 
broccoli, you could receive as much as 165 milligrams of vitamin C. Since 
100 grams of tomato could have as little as 10 milligrams of vitamin C, you 
would have to eat 1650 grams of tomato to be sure of getting 165 milligrams 


of vitamin C. 
3. (B) From the top graph, we see that among fourth-graders in 1996: 


25% did no homework; 
55% did less than 1 hour; 
5% did more than 2 hours. | 
This accounts for 85% of the fourth-graders; the other 15% did between 


1 and 2 hours of homework per day. 


4. (E) In 1984, approximately 540,000 eleventh-graders watched television 
l de : less ce day (27% of 2,000,000). By 1996, the ore of — 
graders had increased by 10% to 2,200,000, but the percent o : 7 
watched television 1 hour or less per day decreased to about 18%: 00 
2,200,000 is 396,000. This is a decrease of 144,000, or approximately 


150,000. 
5. (C) The central angle of the sector representing Brand C is 12% of 360°: 
(0.12) x 360° = 43.2° | l 
The central angle of the sector representing Brand D is 7% of 360°. 
(0.7) x 360° = 25.2° 


Finally, 43.2° x 25.2° = 18° 
**Note this can be done in one step by noticing that the ep a Pi 
ence between Brands C and D is 5% and 5% of 360 is (0.05) x 380 = 15. 
i ,000 
6. (C) Since total sales in 2000 were $1,000,000, in 2005 sales were $1,500 
(a 50% increase). 


In 2000, sales of Brand A were $400,000 (40% of : 1,000,000). 
= than in 2000). 
In 2005 sales of Brand A were $500,000 (25% or a OE aa 


1 
Finally, $500,000 is ; or 33 5% of $1,500,000. 
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16. (C), (D), (E) Since this is a question about percentages, assume that the total 
number of bias-motivated offenses in 1998 was 100, of which 16 were based 
on religion and 58 were based on race. 

e If 8 of the religion-based offenses (50% of 16) were deleted, then there 
would have been 92 offenses in all, of which 58 were based on race. 


7. (B) Reading from the top graph, we get the following enrollment figures: 


1970 1988 
Public PreK-8 33,000,000 28,000,000 
Public 9-12 13,000,000 12,000,000 
Private PreK—8 4,000,000 4,000,000 


Private 9-12 1,000,000 _1,000,000 28 _ 9.6304 = 63.04% 
Total 51,000,000 45,000,000 92 
51,000,000 — 45,000,000 = 6,000,000. ° If 4 of the religion-based offenses (25% of 16) were deleted, then there 
would have been 96 offenses in all, of which 58 were based on race. 
| 8. (B) In 1988, 8,800,000 (22% of 40,000,000) students lived in the West. 58 


i From 1988-1998 this figure increased by 27% — for simplicity use 25%: 6 0.6041 = 60.41% 


an additional 2,200,000 students; so the total was then 11,000,000. The 
projected increase from 1998-2008 is about 10%, so the number will grow 
by 1,100,000 to 12,100,000. 


Only choices C, D, and E lie between 60.41% and 63.04%. 


9. 22 The bar representing underweight adult females who perceive themselves 
to be underweight extends from about 70% to about 95%, a range of approx- 
imately 25%. Choice B is closest. 


10. (A) Almost all overweight females correctly considered themselves to be over- 
weight; and more than half of all females of normal weight correctly consid- 
ered themselves “about right.” But nearly 70% of underweight adult females 
inaccurately considered themselves “about right.” 


11. 970 Referring only to the New York State table, we see that the amount of tax 
on a taxable income between $15,000 and $17,000 was $860 plus 10% of the 
excess over $15,000. Therefore, the tax on $16,100 is $860 plus 10% of 
$1,100 = $860 + $110 = $970. 


12. (D) According to the tables, each additional dollar of taxable income ovet 
$25,000 was subject to a New York State tax of 14% and a New York City tax 
of 4.3%, for a total tax of 18.3%. Therefore, an additional $500 in taxable 
income would have incurred an additional tax of 0.183 X 500 = $91.50. 


n i 2 i x 
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13. (B) In Norway, the life expectancy of a female born in 1955 was 75 years, 
which is greater than the life expectancy of a male born in 1990. In Hungary 
the life expectancy of a female born in 1955 was 66 years, whereas the life 
expectancy of a male born in 1990 was greater than 67. In the other two 
countries, the life expectancy of a female born in 1955 was less than 65 years, 
and the life expectancy of a male born in 1990 was greater than 65. 





14. (A) The life expectancy of a Korean female born in 1955 was about 51 and 


in 1990 it was about 74, an increase of 23 years. This is greater than any 
other nationality and sex. 


15. (C) Since there were 10,000 bias-motivated offenses based on ethnicity, and 
that represents 10% of the total, there were 100,000 bias-motivated offenses 
in total. Of these, 16,000 (16% of 100,000) were based on religion, and 


py — 100,000) were based on sexual orientation. The difference 
is 400. 
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he mathematics questions on the GRE General Test require a working knowl- 

© edge of mathematical principles, including an understanding of the fundamen- 
tals of algebra, plane geometry, and arithmetic, as well as the ability to translate 
problems into formulas and to interpret graphs. Very few questions require any math 
beyond what is typically taught in the first two years of high school, and even much 
of that is not tested. The following review covers those areas that you definitely need 
to know. 

This chapter is divided into 15 sections, labeled 11-A through 11-O. For each ques- 
tion on the Diagnostic Test and the two Model Tests, the Answer Key indicates which 
section of Chapter 11 you should consult if you need help on a particular topic. 

How much time you initially devote to reviewing mathematics should depend on 
your math skills. If you have always been a good math student and you have taken 
some math in college and remember most of your high school math, you can skip 
the instructional parts of this chapter for now. If while doing the Model Tests in Part 
5 or on the accompanying CD-ROM, you find that you keep making mistakes on 
certain types of problems (averages, percents, circles, solid geometry, word problems, 
for example), or they take you too long, you should then study the appropriate sec- 
tions here. Even if your math skills are excellent, and you don’t need the review, you 
should complete the sample questions in those sections; they are an excellent source 
of additional GRE questions. If you know that your math skills are not very good 
and you have not done much math since high school, then it is advisable to review 
all of this material, including working out the problems, before tackling the model 
tests. 

No matter how good you are in math, you should carefully read and do the prob- 
lems in Chapters 7, 8, 9, and 10. For many of these problems, two solutions are 
given: the most direct mathematical solution and a second solution using one or 


more of the special tactics taught in these chapters. 
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fractions, decimals, ratios, percents, and averages. Since 
the GRE uses these concepts to test your reasoning skills, not your ability to perform 


Operations, signed numbers, 


tedious calculations, we will concentrate on the concepts and not on arithmetic drill. 


The solutions to more than one-third of the mathematics questions on the GRE 
facts in these sections. Be sure to review them all. 


. de . 
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me 2 


The absolute value 
of a number if 
never negative. 











11-A. BASIC ARITHMETIC CONCEPTS 


Let's start by reviewing the most important sets of numbers and their properties. On 
the GRE the word number always means real number, a number that can be repre- 
sented by a point on the number line. 


-3+ 0.5 n 


Signed Numbers 


The numbers to the right of 0 on the number line are Called positive and those to 
the left of 0 are called negative. Negative numbers must be written with a negative 
sign (—2); positive numbers can be written with a plus sign (+2) but are usually writ- 
ten without a sign (2). All numbers can be called signed numbers. 


For any number a, exactly one of the following is true: 


® ais negative 





| 
a 
= 
Ga 
| 
to 
Í 
— 
an cand 
(am, 
~<— -> 
—" 
—__ >> 
. eel 
———$—_— 


on the number line. Since 3 is 3 units to the right of 0 on the number line and -3 
is 3 units to the left of 0, both have an absolute value of 3: 


e |3|=3 
ISS 


Two unequal numbers that have the same absolute value are called opposites. 
So, 3 is the opposite of -3 and —3 is the opposite of 3. 





The only number that is equal to its opposite is 0. 





Se 


a-b=~{a~— b) 


Quantity B 
‘ b 
SOLUTION. 


ea=0 
° a is positive 

The absolute value of a number a, denoted lal, is the distance between a and 0 
Since —(a — 6) is the opposite of a — b, a— b= 0, and so a= b. The answer is C. 
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In arithmetic we are basically concerned with the addition, subtraction, multipli- 
cation, and division of numbers. The third column of the following table gives the 
3 


terms for the results of these operations. 


Operation 2ed 

Addition (+ i i: i ered of 12 and 4 
Subtraction = i : oe of 12 and 4 
Multiplication” j i A ae of 12 and 4 
Division (Ai | : pe iia of 12 and 4 


‘Multiplication can be indicated also by a dot, parentheses, or the juxtaposition of sym- 
bols without any sign: 2? - 24, 3(4), 3(x + 2), 3a, 4abc. 

Given any two numbers a and b, we can always find their sum, difference, prod- 
uct, and quotient, except that we may never divide by zero. 


°0+7=0 


° 7 + 0 is meaningless 






RESMEE R eH 


What is the sum of the product and quotient of 8 and 8? 


@®16 @®i7 ©63 O64 © 65 


SOLUTION. 
Product: 8 x 8 = 64. Quotient: 8 + 8 = 1. Sum: 64+ 1 = 65 (E). 


* The product of 0 and any number is 0. For 
g Conversely, if the product of two numbers is 
be 0: 





any number æ ax 0 = 0. 
0, at least one of them must 


ab=0>a=0o0orb=0. 





Quantity B 


Quantity A 
Th duct of the The product of the 
ah integers from —2 to 7 


integers from —7 to 2 
Hn OOO Ř—— 


SOLUTION. 
Do not multiply. Each quantity is the pr 
by KEY FACT A3, each product is 0. T 


oduct of 10 numbers, one of which is 0. So, 
he quantities are equal (C). 


229 


4 
i 
4 
j 
1 
} 
i 
t 
| 
y 
1 
4 
7 





230 New GRE 








KEY FACT A4 


The product and quotient of two positive numbers or two negative numbers are 
positive; the product and quotient of a positive number and a negative number 
are negative. 





6x3=18 
6+3=2 


6 x (~3) = -18 (6) x 3 =-18 (6) x (-3) = 18 
6 + (3) =- (6) +3=-2 (6) + (-3) =2 


| To determine whether a product of more than two numbers is positive or nega- 
tive, count the number of negative factors. 


o 
À a — of an even number of negative factors is positive. 
€ product of an odd number of negative factors is negative. 





SOLUTION. 


Dont waste ti ou ae 
me m . ; es 
whereas Quanti — ey A is negative since it has 3 negative factor 
ity B ıs positive since it has 2 negative factors. The answer is B. 


° The reci 
reciprocal of any nonzero number a is 1 


a 
The product of any number and its reciprocal is 1: 
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KEY FACT A7 


¢ The sum of two positive numbers is positive. 


¢ The sum of two negative numbers is negative. 
¢ To find the sum of a positive and a negative number, find the difference of their 


absolute values and use the sign of the number with the larger absolute value. 
6+2=8 (—6) + (—2) = -8 


To calculate either 6 + (—2) or (-G) + 2, take the difference, 6 — 2 = 4, and use the 
sign of the number whose absolute value is 6. So, 


esa E EOE. 








KEY FACT A8 


The sum of any number and its opposite is 0: 


a+ (-a)=0. 





Many of the properties of arithmetic depend on the relationship between subtrac- 
tion and addition and between division and multiplication. 


KEY FACT A9 


* Subtracting a number is the same as adding its opposite. . 
° Dividing by a number is the same as multiplying by its reciprocal. 
a-b=a+ (-b) 


Many problems involving subtraction and division can be simplified by changing 
them to addition and multiplication problems, respectively, 


To subtract signed numbers, change the problem to an addition problem, by 
changing the sign of what is being subtracted, and use KEY FACT A7. 


Z N 


2 — 6 = 2 + (—6) = —4 
Nis ot 


(oN 


(-2) - (-6) = (-2) + (6) =4 





a+b=ax 5 





2- (-6)=2+(6)=8 


ATT TTSK 
(-2) — 6 = (-2) + (-6) = -8 


In each case, the minus sign was changed to a plus sign, and either the 6 was 


changed to —6 or the —6 was changed to 6. 


231 





232 New GRE 


0 is neither positive 
nor negative, but 
it is an integer. 





integers 


f... 5] —4, —3, —2, —], 0, l; JA 3: 4, cea 
ee ee Saas are 
hae —5, 4, —3, —2, —]}. 


The integers are 
The positive integers are 
The negative integers are 


There are five integers whose absolute value is less than 3—two negative integers 
(—2 and —1), two positive integers (1 and 2), and 0. 


Consecutive integers are two or more integers written in sequence in which each 
integer is 1 more than the preceding integer. For example: 


22, 23 6, ie 8, 9 —2, —l, 0, l 


nn+l,n+2,n+3 





lf the sum of three consecutive integers is less than 75, what is the 
greatest possibile value of the smallest one? 


@M23 ©24 ©25 O26 ®© 27 





SOLUTION. 


Let the numbers be n, n + 1, and 7 + 2. Then, 


n+(n+1)+(n+2)=3n+3 > 3n4+3<75 = 3n<72 => n< 24. 
So, the most 7 can be is 23 (A). 


CAUTION 
Never assume that number means integer: 3 is not the only number 


between 2 and 4; there are infinitely many, including 2.5, 3.99, 
3 


n, and J10. 








see ARISAN Soe SAME RAE SRK eh aN SORE OT ES 


If2<x<4and3<y< 7, what is the largest integer value of x + y? 


| 





SOLUTION. 


If x and y are integers, the largest value is 3 + 6 = 9. However, although x + J is tO 

be an integer, neither x nor y must be. If x = 3.8 and y = 6.2 ahs x+ y= 10. 
The sum, difference, and product of two integers are es integers; the quotient 

of two integers may be an integer, but it is not necessarily one. The quotient 


23 + 10 can b 23 423 | 
3 can be expressed as 10 or aaa or 2.3. If the quotient is to be an integ! 


we can say that the quotient is 2 and there is a remainder of 3. It depends upon out 


Preteen sacri erent eo e 
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point of view. For example, if 23 dollars is to be divided among 10 people, each one 
will get $2.30 (2.3 dollars); but if 23 books are to be divided among 10 people, each 
one will get 2 books and there will be 3 books left over (the remainder). 


KEY FACT A11 


If m and n are positive integers and if r is the remainder when n is divided by 
m, then n is r more than a multiple of m. That is, n = mq + r where q is an 
integer and 0 < r < m. 





How many positive integers less than 100 have a remainder of 3 


when divided by 7? 


| 





SOLUTION. 

To leave a remainder of 3 when divided by 7, an 
integer must be 3 more than a multiple of 7. For 
example, when 73 is divided by 7, the quotient is 10 
and the remainder is 3: 73 = 10 X 7 + 3. So, just take 
the multiples of 7 and add 3. (Don't forget that 0 is a 








Calculator Shortcut 


The standard way to find quotients and 
remainders is to use long division; but on 
the GRE you never do long division: you use 
the onscreen calculator. To find the 


multiple of 7.) remainder when 100 is divided by 7, divide 
_ 2. _ 10. on your calculator: 100 + 7 = 14.285714... . 
DRLE R a This tells you that the quotient is 14. (Ignore 
2x7+3= 17; ved everything to the right of the decimal point.) 
13x7+3=94 To find the remainder, multiply 14 x 7 = 98, 


and then subtract: 100 - 98 = 2. 





A total of 14 numbers. 





If today is Saturday, what day will it be in 500 days? 


@ Friday Saturday © Sunday © Monday © Tuesday 


a 


SOLUTION. 

The days of the week form a repeating sequence. Seven days (1 week), 70 days 
(10 weeks), 700 days (100 weeks) from Saturday it is again Saturday. If 500 were a 
multiple of 7, then the answer would be Choice B, Saturday. Is it? With your calcu- 
lator divide 500 by 7: 500 + 7 = 71.428... So, 500 is not a multiple of 7; since 
1X7 = 497, The quotient when 500 is divided by 7 is 71, and the remainder is 3. 
Therefore, 500 days is 3 days more than 71 complete weeks. 497 days from Saturday 
it will again be Saturday; three days later it will be Tuesday, (E). 
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1 is not a prime. 


If a and b are integers, the following four terms are synonymous: 
ais a divisor of b 
bis divisible by a 
They all mean that when @ is divided by a there is no remainder (or, more pre- 


cisely, the remainder is 0). For example: 


3 is a divisor of 12 3 is a factor of 12 
12 is divisible by 3 12 is a multiple of 3 


KEY FACT A12 


Every integer has a finite set of factors (or divisors) and an infinite set of 


multiples. 


The factors of 12: 
The multiples of 12: 


a is a factor of b 


bisa multiple of a 


—12, —6, 4, —3, —2, —l, l; 2; 3, 4, 6, 12 
... , —48, —36, —24, —12, 0, 12, 24, 36, 48, ... 


The only positive divisor of 1 is 1. All other positive integers have at least 2 pos- 
itive divisors: 1 and itself, and possibly many more. For example, 6 is divisible by 1 
and 6, as well as 2 and 3, whereas 7 is divisible only by 1 and 7. Positive integers, 
such as 7, that have exactly 2 positive divisors are called prime numbers or primes. 


The first ten primes are 


2, 3,5, 7, 11, 13, 17, 19, 23, 29 


Memorize this list — it will come in handy. 


Positive integers greater than 1 that are not prime are called composite numbers. 
It follows from the definition that every composite number has at least three distinct 
positive divisors. The first ten composite numbers are 


4, 6, 8, 9, 10, 12, 14, 15, 16, 18 


KEY FACT A13 


Every integer greater than 1 that is not a prime (i.e., every composite number) can 
be written as a product of primes. 


To find the prime factorization of any integer, find any two factors; if they’re both 
primes, you are done; if not, factor them. Continue until each factor has been writ- 
ten in terms of primes. A useful method is to make a factor tree. 

For example, here are the prime factorizations of 108 and 240: 


108 240 


54 24 l 


a a 
4 


AN N VN 
Te. eX fede! 
AOOO OOO / 
++ tae 


108 =2x2x3x3x3 240 =2x2x2x2x3x5 








= 
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For any positive integer a, let | a] denote the smallest prime factor of a. 
Which of the following is equal to [35]? 


@l1i0] @/15J ©/45}] @[55) ©1[75)] 





SOLUTION. 

Check the first few primes; 35 is not divisible by 2 or 3, but is divisible by 5, so 5 is 
the smallest prime factor of 35: [35] = 5. Now check the five choices: | 10] = 2, and 
[151,145], and[75] are all equal to 3. Only [55] = 5. The answer is D. 

The least common multiple (LCM) of two or more integers is the smallest posi- 
tive integer that is a multiple of each of them. For example, the LCM of 6 and 10 is 
30. Infinitely many positive integers are multiples of both 6 and 10, including 60, 
90, 180, 600, 6000, and 66,000,000, but 30 is the smallest one. The greatest com- 
mon factor (GCF) or greatest common divisor (GCD) of two or more integers is 
the largest integer that is a factor of each of them. For example, the only positive 
integers that are factors of both 6 and 10 are 1 and 2, so the GCF of 6 and 10 is 2. 
For small numbers, you can often find their GCF and LCM by inspection. For 
larger numbers, KEY FACT A14 is very useful. 


KEY FACT A14 
TIP 


The product of the GCE and LCM of two numbers is equal to the 
product of the two numbers. 


An easy way to find the GCF or LCM of two or more integers 1s to 
first get their prime factorizations. 


* The GCF is the product of all the primes that appear in each fac- 








l ; fti . 36 x 48, then 
torization, using each prime the smallest number of times ıt 
+ . a 3 
appears in any of the factorizations. | cy - 26x48 
* The LCM is the product of all the primes that appear in any of az 


the factorizations, using each prime the largest number of times 


it appears in any of the factorizations. 
For example, let’s find the GCF and LCM of 108 and 240. As we saw: 
108 =-2x2x3x3x3and 240=2X2x2x2xX3X5. 


* GCE, The primes that appear in both factorizations are 2 and 3: 2 appears twice 
in the factorization of 108 and 4 times in the factorization of 240, so we take 
it twice; 3 appears 3 times in the factorization of 108, but only once in the fac- 
torization of 240, so we take it just once. The GCF = 2x2 x3 = 12. 

° LCM. Take one of the factorizations and add to it any primes from the other 
that are not yet listed. So, start with 2 x 2 X 3 x 3 x 3 (108) and look at the 
primes from 240: there are four 2s; we already wrote two 2s, so we need two 
more; there is a 3 but we already have that; there is a 5, which we need. So, the 


LCM = (2 x 2x 3 X 3 x 3) x (2X 2X5) = 108 x 20 = 2,160. 





L 


It is usually easier to find the GCF 
than the LCM. For example, you 
might see immediately that the 
GCF of 36 and 48 is 12. You could 
then use KEY FACT A14 to find 
the LCM: since GCF x LCM = 





=3 x 48 = 144. 
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The terms odd 
and even apply 
only to integers. 








o 





SOLUTION. We are being asked for the LCM of 34 and 35. By KEY FACT A14, 
LCM = Hi But the GCF is 1 since no number greater than 1 divides evenly 
into both 34 and 35. So, the LCM is 34 x 35 = 1,190. 


The even numbers are all the multiples of 2: 
{...) —4, —2, 0, 2, 4, 6, ...} 
The odd numbers are the integers not divisible by 2: 
f.. —5, -3, -1, 1, 3, 5, ...} 
NOTE: 


e Every integer (positive, negative, or 0) is either odd or even. 
° 0 is an even integer; it is a multiple of 2. (0 = 0 x 2) 

e 0 is a multiple of every integer. (0 = 0 x n) 

e 2 is the only even prime number. 


KEY FACT A15 


The tables below summarize three important facts: 


1. If two integers are both even or both odd, their sum and difference are even. 
2. If one integer is even and the other odd, their sum and difference are odd. 
3. The product of two integers is even unless both of them are odd. 





Exponents and Roots 
Repeated addition of the same number is indicated by multiplication: 


LER AP ANT Ve V7 OAT A = 79677 


Repeated multiplication of the same number is indicated by an exponent: 


17x 17X17 17X17 x 17x17 =177 


In the expression 17’, 17 is called the base and 7 is the exponent. 
A . 2 
t some time, you may have seen expressions such as 24, 22, or even 2: 


On the GRE, although the base, b, can be any number, the exponents you will see 
will almost always be positive integers. 
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KEY FACT A16 


For any number b: b! = b, and b” = bx bX + X b, where b is used as a factor 
n times. 
(i) 29x23 =(2x2x2x2~x2)x(2x2x 2) = 28 = 2+3 
(ii) 2. 2X2xK2x2x2 
23 2x2x2 
(iit) (233 = (2 x 2)3 = (2 x 2) x (2 x 2) x (2X 2) = 2° = 2?*9 
(iv) 23% 73 = (2x 2x2) x (7X77) = (2 xX 7)(2 x7) (2X7) = (2x7) 


SIXI 22? 


These four examples illustrate the following important laws of exponents given 


in KEY FACT A17. 


KEY FACT A17 


For any numbers b and c and positive integers m and n: 





TIP L 


Memorize the laws 
of exponents. 
They come up 
often on the GRE. 





@ oe" = b™” Gii) - - b” (Gii) (6%)" = b”” (iv) BC" = (bd)”™ 


CAUTION 


In (i) and (ii) the bases are the same and in (iv) the exponents Are the 
same. None of these rules applies to expressions such as 7° x 5’, in 
which both the bases and the exponents are different. 





If 2X = 32, what is x2? 


@®5 @©10 ©25 ©1100 © 1024 





SOLUTION. | 
To solve 2* = 32, just count (and keep track of) how many 2s you need to multiply 


to get 32:2 x 2xX2K2X2 = 32,80 x= 5 and x? = 25 (C). 






If 32 x 3b = 3100 what is the average (arithmetic mean) of a and b? 


Lawn 





SOLUTION. 





a+b 
Since 3 x 3° = ae we see that 4 + b= 100 > 9 = 50. 
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The next KEY FACT is an immediate consequence of KEY FACTS A4 and AS. 


KEY FACT A18 


For any positive integer n: 
e 0”=0 
e if a is positive, then a” is positive 
° if a is negative and 7 is even, then 4” is positive 
° if ais negative and n is odd, then a” is negative. 





Quantity A Quantity B 
(-13)"° (-13)°5 


e a a a 
SOLUTION. 
Quantity A is positive and Quantity B is negative. So Quantity A is greater. 


Squares and Square Roots 


The exponent that appears most often on the GRE is 2. It is used to form the 
square of a number, as in Tr” (the area of a circle), a* + b? = c* (the Pythagorean 
theorem), or x“ — y^ (the difference of two squares). Therefore, it is helpful to rec- 


ognize the perfect squares, numbers that are the squares of integers. The squares of 
the integers from 0 to 15 are as follows: 


x{oliltelsta[slel7 
*Lo}1| 4] 9 [46 [25 [36 [49 


i 
64 | 81 [100] 121 [144] 169 | 196 


B There are two numbers that satisfy the equation x? = 9: x= 3 and x = —3. The pos- 
itive one, 3, is called the (principal) square root of 9 and is denoted by the symbol 


V9 . Clearly, each perfect square has a square root: Jo = 0, 36 = 6, J81 = 9, 


and ¥144 = 12. But, it is an important fact that every positive number has a square 
root. 


KEY FACT A19 


For any positive number a, there is a positive number 6 that satisfies the equation 
= a. That number is called the square root of a and we write b = Va . 
So, for any positive number æ ( Ja |e Ja x la =A 























225 
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The only difference between V9 and V10 is that the first square root is an inte- 


ger, while the second one isn't. Since 10 is a little more than 9, we should expect 
that J10 is a little more than J9 = 3. In fact, (3.1)? = 9.61, which is close to 10, 
and (3.16)7 = 9.9856, which is very close to 10. So, J10 = 3.16. On the GRE you 


will never have to evaluate such a square root; if the solution to a problem involves 
a square root, that square root will be among the answer choices. 





What is the circumference of a circle whose area is 107? 


®5n @10n ©xnvi0 ©2210 ©xV20 





SOLUTION. 


Since the area of a circle is given by the formula A = Tr”, we have 


tre = 10r > r*=10> re Jo. 


The circumference is given by the formula C = 27r, so C= 27 J10 (D). 


KEY FACT A20 


For any positive numbers a and 6: 


e Vab = Va x Vb 


Eg 


CAUTION 


va+b + Ja + Jb . For example: 


5 = /25 = /9+16 + V9 + V16 









CAUTION 
Although it is always true that (Ja ye =a, Ja 


positive: 
5)? = V25 =5, not-5. 


ais true only if ais 
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Quantity A Quantity B 
x20 (x5)2 





SOLUTION. 


Quantity A: Since x!?x!? = x20, yx”? = x10, Quantity B: (x°)* = x!?. The quanti- 
ties are equal (C). 


PEMDAS 


When a calculation requires performing more than one operation, it is important to 
carry them out in the correct order. For decades students have memorized the sen- 
tence “Please Excuse My Dear Aunt Sally,” or just the first letters, PEMDAS, to 


remember the proper order of operations. The letters stand for: 


e Parentheses: first do whatever appears in parentheses, following PEMDAS 
within the parentheses if necessary. 


° Exponents: next evaluate all terms with exponents. 

e Multiplication and Division: then do all multiplications and divisions in order 
from left to right — do not multiply first and then divide. 

e Addition and Subtraction: finally, do all additions and subtractions in order 
from left to right — do not add first and then subtract. 


Here are some worked-out examples. 
l. 12+3x2=12+6= 18 
(12+3)x2=15x2 = 30 


| 
2. 12+3x2=4x2=8 [Just go from left to right.] 
12+(3x2)=12+6=2 [First multiply inside the parentheses. ] 


[Multiply before you add.] 
First add in the parentheses. ] 


3. 5x2? =5x8=40 Do exponents first.] 

(5 x 2)? = 103 = 1000 First multiply inside the parentheses. ] 
4.44+4+(2+6)=44+4+8=44 5=45 

[First add in the parentheses, then divide, and finally add.] 
5. 100 ~2*(3 + 4 x 5) = 100 — 27(23) = 100 — 4(23) = 100-92 = 8 


[First evaluate what's inside the parentheses (using PEMDAS); then take the 
exponent; then multiply; and finally subtract.] 


There is an important situation when you shouldn't start with what’s in the paren- 
theses. Consider the following two examples. 


(i) What is the value of 7(100 — 1) ? 


Using PEMDAS, you would write 7(100 — 1) = 7(99), and then multiply: 
7 x 99 = 693. But you can do this even quicker in your head if you think of 
it this way: 7(100 — 1) = 700 —7 = 693. 
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(ii) What is the value of (77 + 49) = 7? 


If you followed the rules of PEMDAS, you would first add, 77 + 49 = 126, 
and then divide, 126 + 7 = 18. This is definitely more difficult and time- 


77 49 


consuming than mentally doing Ji a 11+7=18. 


Both of these examples illustrate the very important distributive law. 


Key Fact A21 


The distributive law 
For any real numbers a, b, and c: 


°a(b+c) = ab+ac 
°a(b-—c) = ab-ac 


and if 240 


~ore b c 
+ 











Quantity A Quantity B 
5(a — 7) 5a-7 


SOLUTION. 

By the distributive law, Quantity A = 5a — 35. The result of subtracting 35 from a 
number is always less than the result of subtracting 7 from that number. Quantity B 
IS greater. 








Quantity A Quantity B 
x 
22 10+x 


oo OOO OOO mamaaa 


Many students 
who use the dis- 
tributive law with 
multiplication 
forget about it 
with division. 
Don’t you do that. 
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SOLUTION. 
Quantity A Quantity B 
By the distributive law: 10 + > l0 +x 
Subtract 10 from each quantity: x 


The quantities are equal if x = 0, but not if x = 1. 
The answer is D. 


Inequalities 


The number a is greater than the number b, denoted a > &, if a is to the right of b 
on the number line. Similarly, a is less than b, denoted a < b, if a is to the left of bon 
the number line. Therefore, if a is positive, a> 0, and if ais negative, a < 0. Clearly, if 
a> b, then b< a. 

The following KEY FACT gives an important alternate way to describe greater 


than and less than. 


KEY FACT A22 


¢ For any numbers a and b: 





a> & means that a — b is positive. 


e For any numbers a and b: 


a< b means that a — b is negative. 


KEY FACT A23 


° For any numbers a and b, exactly one of the following is true: 
a>b or a=b or a<b. 


The symbol 2 means greater than or equal to and the symbol < means ess than 
or equal to. The statement “x > 5” means that x can be 5 or any number greater 
than 5; the statement “x <5” means that x can be 5 or any number less than 5. The 
statement “2 < x< 5” is an abbreviation for the statement “2 < xand x < 5.” It means 
that x is a number between 2 and 5 (greater than 2 and less than 5). 

Inequalities are very important on the GRE, especially on the quantitative com- 
parison questions where you have to determine which of two quantities is the greate! 
one. KEY FACTS A24 and A25 give some important facts about inequalities. 


If the result of performing an arithmetic operation on an inequality is a new 


inequality in the same direction, we say that the inequality has been preserved. If 


the result of performing an arithmetic operation on an inequality is a new inequal- 
ity in the opposite direction, we say that the inequality has been reversed. 
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KEY FACT A24 


e Adding a number to an inequality or subtracting a number from an inequal- 
ity preserves it. 


If a < b, thena+c<b+canda-—c<b-ce. 


3<7 =3+100<7+100 (103 < 107) 
3<7=3-100 <7- 100 (-97 < —93) 


° Adding inequalities in the same direction preserves them. 
Ifa<bandc<d,thena+c<b+d. 
3<7and5<10>5>3+5<7+10 (8< 17) 
¢ Multiplying or dividing an inequality by a positive number preserves it. 
b 


+ + A 
If a < b, and c is positive, then ac < bc and F n 


3<7=3x100<7x100 (300 < 700) 


| Dg. 
3<7>3+100<7+ 100 ERA 


° Multiplying or dividing an inequality by a negative number reverses it. 
b 


a 
If a < b, and c is negative, then ac > bc and a 


3 <7 => 3 x (-100) > 7 x (-100) (300 > -700) 


3 <7 = 3 + (-100) > 7 + (-100) -> 
* Taking negatives reverses an inequality. 
If a < b, then —a > —b and if a> b, then -a < —b. 
3 <7 > -3> -7 and 7 > 3 > -7 < -3 


° If two numbers are each positive or negative, then taking reciprocals reverses 
an inequality. 
1 


; 1 
If a and b are both positive or both negative and a < b, then a 


3<7 = a> 5 


Important inequalities for numbers between 0 and 1. 


1,1 
sa aaa 3 


NJ 


TIP L 


Be sure you under- 
stand KEY FACT 
A24; it is very useful. 
Also, review the 
important proper- 
ties listed in KEY 
FACTS A25 and 
A26. These proper- 
ties come up often 
on the GRE. 





°1f0 <x < 1, and ais positive, then xa < 4. For example: .85 X 19 < 19. 


*1f0 < x< 1, and mand n are positive integers with m > n, then 


OF ae 
ar < a < x For example, (3 sia wag 
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e If0< x< 1, then Vx > x For example, [3 > 7 


e If0O < x< 1, then L} > x. In fact, a > 1. For example, =. >1> 0.2. 
x x 0.2 


KEY FACT A26 


Properties of Zero 


° 0 is the only number that is neither positive nor negative. 


° 0 is smaller than every positive number and greater than every negative 
number. 


° 0 is an even integer. 

° 0 is a multiple of every integer. 

° For every number æ a+ 0 = aand a-0 = a. 
° For every number a: ax 0 = 0. 

° For every positive integer m: 0” = 0. 


e For every number a (including 0): a + 0 and Z are meaningless symbols. 


(They are undefined.) : 


° For every number a other than 0: 0 + a = Ta 
a 


° 0 is the only number that is equal to its opposite: 0 = -0. 
° If the product of two or more numbers is 0, at least one of them is 0. 


Key Fact A27 


Properties of 1 


° For any number æ 1 X a= aand É = a. 


¢ For any integer n: 1” = 1. 

e 1 is a divisor of every integer. 

e 1 is the smallest positive integer. 
° 1 is an odd integer. 

° 1 is nota prime. 





EN 
Qh iai w 


Discrete Quantitative Questions 


1. For how many positive integers, a, is it true 
that a? < 2æ@ 
@ None 
1 
© 2 
© 4 
© More than 4 


2. If 0 < a< b< 1, which of the following 


statements are true? 


Indicate all such statements. 


a— bis negative 


l. a 
EEJ t 
p is positive 


7 =- is positive 
a 


3. If the product of 4 consecutive integers is 
equal to one of them, what is the largest possi- 


ble value of one of the integers? 


| 


4. At 3:00 A.M. the temperature was 13° below 


zero. By noon it had risen to 32°. What was 
a . P) 
the average hourly increase in temperature: 


°(5) 
9 
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5. If aand bare negative, and c is positive, 


which of the following statements are true? 
Indicate all such statements. 


a=b<a=¢ 


Ifa< b, then £ < $ 


l l 
elg. 


. If-7 < x<7 and0 < y< 12, what is the 


greatest possible value of y— x? 
@ -19 

5 

© 7 

®© 17 

© 19 


C 


_ If (79(79 = Lf, what is din terms of a, b, 
i 


and c? 





. If each of X and % can be replaced by +, -, 


or X, how many different values are there for 
the expression 2 *& 2 % 2? 


| | 


: 
+ 
1 
$ 
' 
i 
{ 
| 
i 
y 
i 
i 
i 
! 
i 
i 
l 
{ 
i 
t 
! 
$ 
i 
! 
; 
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9. 


10. 


A number is “terrific” if it is a multiple of 
2 or 3. How many terrific numbers are there 
between —11 and 11? 


® 6 
® 7 
© 11 
© 15 
© 17 


If x © y represents the number of integers 
greater than x and less than y, what is the 


value of -r & J2 ? 


@ 2 
® 3 
© 4 
© 5 
© 6 


Questions 11 and 12 refer to the following definition. 


For any positive integer n, T(7) represents the 
number of positive divisors of 7. 


11. Which of the following statements are true? 


Indicate a// such statements. 
T(5) = 7(7) 

T(5) - 7(7) = 7(35) 

T(5) + 7(7) = 7(12) 


12. What is the value of T(7(7(12)))? 


13. 


14. 


© | 
® 2 
© 3 
© 4 
© 6 


If p and q are primes greater than 2, which of 
the following statements must be true? 
Indicate æ} such statements. 


[A] p+ qis even 
[B] pg is odd 
[C] p” ~ ¢ is even 


If 0 < x< 1, which of the following lists the 
numbers in increasing order? 


D PET 
® L, x Vx 
© 2, Vx, x 
® x, x, Jk 
© x, Vx, 2 


15. Which of the following is equal to (7° x 79) 10? 


EN 727 
782 
© 7170 
D 49170 
OG 49720 





Quantitative Comparison Questions 








Quantity B 


Quantity A 


16. The product of 
the odd integers 
between —8 and 8 


The product of 
the even integers 
between —9 and 9 





aand 6 are nonzero integers 


Quantity A Quantity B 











17. a+b ab 

Quantity A Quantity B 
18. The remainder when 7 

a positive integer is 

divided by 7 

Quantity A Quantity B 
19, 24+6x4 12 

Quantity A Quantity B 
20. au x—17 
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n is an integer greater than 1 that leaves 
a remainder of 1 when it is divided 


by 2, 3, 4, 5, and 6 


Quantity A Quantity B 
Dl: n 60 


Quantity A Quantity B 
22: The number of The number of 


primes that are primes that are 


divisible by 2 divisible by 3 
n is a positive integer 


Quantity A Quantity B 
23. The number of The number of 


different prime different prime 





factors of n factors of n? 
Quantity A Quantity B 
24. The number of The number of 
even positive odd positive 
factors of 30 factors of 30 





n is a positive integer 


Quantity A Quantity B 
25, (—10)” (-10)"*! 
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ANSWER KEY 

1.C 6.E 11. A, B 16. A 21. A 
2. A, B 7. B 12. C 17.D 22. C 
3.3 8. 4 13. A,B,C 18.B 23. C 
4.C 9. D 14. B 19. A 24. C 
5.B,C 10D 15.C 20. A 25. D 


ANSWER EXPLANATIONS 


1. (C) Since a is positive, we can divide both sides of the given inequality by a: 


a*<2asaas2>a=l1or2. 


. (A)(B) Since a< b, a— bis negative (A is true). Since a and & are positive, 


so is their product, ab; and the reciprocal of a positive number is positive 


(B is true). 
l l a—-b l 
i T and we have just seen that the numerator is negative and 


the denominator positive; so the value of the fraction is negative (C is false). 


. 3 Ifall four integers were negative, their product would be positive, and so 


could not equal one of them. If all of the integers were positive, their product 
would be much greater than any of them (even 1 x 2 x 3 x 4 = 24). So, the 
integers must include 0, in which case their product is 0. The largest set of 
four consecutive integers that includes 0 is 0, 1, 2, 3. 


. (C) In the 9 hours from 3:00 to 12:00, the temperature rose 32 — (—13) = 
32 + 13 = 45 degrees. So, the average hourly increase was 45° + 9 = 5°. 


. (B)(C) Since 6 is negative and cis positive, b < c > -b> -c> a—b>a-¢ 


(A is false). Since c is positive, dividing by c preserves the inequality. (B is 


b 


l . l. ; 
true.) Since 6 is negative, — is negative, and so is less than : , which is 
C 


positive (C is true). 


. (E) To make y- x as large as possible, let y be as big as possible (12), and 


subtract the smallest amount possible (x = —7): 12 — (-7) = 19. 


. (B) (79(79 = 7%, and - = 7^4, Therefore, 


a+b=c-d>a+b+d=c> d- c—a—b 


. 4 Just list the 9 possible outcomes of replacing * and % by +, —, and X, 


and see that there are 4 different values: —2, 2, 6, 8. 
Ce rr vee Dela 2.9 2X2xXx2=8 
2+2-2=2 je ep ees, 2X24226 
2+2x2=6 2-24+2=2 2x2-229 


. (D) There are 15 “terrific” numbers: 2, 3, 4, 6, 8, 9, 10, their opposites, and 0. 
10. 


(D) There are 5 integers (1, 0, -1, —2, —3) that are greater than —3.14 (7) 
and less than 1.41 (V2). 
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11. (A)(B) Since 5 and 7 have two positive factors each, T(5) = 7(7). (A is true.) 
Since 35 has 4 divisors (1, 5, 7, and 35) and 7(5) - 7(7) = 2 X 2 = 4. (B is 
true.) Since the positive divisors of 12 are 1, 2, 3, 4, 6, and 12, T(12) is 6, 
which is zot equal to 2 + 2. (C is false.) 


12. (C) T(T(T(12))) = 7(7(6)) = 7(4) = 3 


13. (A)(B)(C) All primes greater than 2 are odd, so p and q are odd, and p + 4, 
the sum of two odd numbers, is even (A is true). The product of two odd 
numbers is odd (B is true). Since p and g are odd, so are their squares, and 
so the difference of their squares is even (C is true). 


14. (B) For any number, x, between 0 and 1: X< xand x< de : 


15. (C) First, multiply inside the parentheses: 78 x 7? = 7!7; then, raise to the 
10th power: (717)!9 = 717%. 

16. (A) Since Quantity A has 4 negative factors (—7, -5, —3, —1), it is positive. 
Quantity B also has 4 negative factors, but be careful—it also has the factor 0, 
and so Quantity B ts 0. 


17. (D) If aand bare each 1, then a+ b= 2, and ab = 1; so, Quantity A is greater. 
But, if a and bare each 3, a+ b= 6, and ab = 9, then Quantity B is greater. 


18. (B) The remainder is always less than the divisor. 
19. (A) According to PEMDAS, you divide and multiply from left to right (do 
not do the multiplication first): 24 + 6 x 4=4x4= 16. 


2x-17 2x 17 E 
20. (A) By the distributive law, a ep 8.5, which is greater 


than x ~ 17 (the larger the number you subtract, the smaller the difference.) 
21. (A) The LCM of 2, 3, 4, 5, 6 is 60; and all multiples of 60 are divisible by 
each of them. So, 2 could be 61 or 1 more than any multiple of 60. 


22. (C) The only prime divisible by 2 is 2, and the only prime divisible by 3 is 3. 
Quantity A and Quantity B are each 1. 

23. (C) If you make a factor tree for n2, the first branches would be mand n. 
Now, when you factor each n, you get exactly the same prime factors. (See the 
example below.) 


24. (C) Just list the factors of 30: 1, 2, 3, 5, ©, 10, 15, 30. Four of them are odd 
and four are even. 


25. (D) If nis even, then » + 1 is odd, and consequently (-10)” is positive, 
whereas (—10)”*! is negative. If 7 is odd, exactly the opposite is true. 
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KEY FACT B1 


| 

| 
11-B. FRACTIONS AND DECIMALS 
Several questions on the GRE involve fractions or decimals. The KEY FACTS in this 


section cover all of the important facts you need to know for the GRE. 





Every fraction, proper or improper, can be expressed in decimal form (or as a 


When a whole is divided into n equal parts, each part is called one-nth of the whole number) by dividing the numerator by the denominator. 
sent | 3 3 2 3 
whole, written P For example, if a pizza is cut (divided) into 8 equal slices, each 10 0.3 4 0.75 8 0.625 16 ` 0.1875 
slice is one-eighth G of the pizza; a day is divided into 24 equal hours, so an hour 1] 48 100 
16 


Note that any number beginning with a decimal point can be written with a 0 to 
the left of the decimal point. In fact, some calculators will express 3 + 8 as .375, 
whereas others will print 0.375. 

Unlike the examples above, when most fractions are converted to decimals, the 
division does not terminate after 2 or 3 or 4 decimal places; rather it goes on forever 
with some set of digits repeating itself. = — 


is one-twenty-fourth Gq of a day; and an inch is one-twelfth 5) of a foot. 


e If Donna slept for 5 hours, she slept for five-twenty-fourths (| of a day. 


° If Taryn bought 8 slices of pizza, she bought eight-eighths E) of a pie. ; = 0.666666... = = 0.272727... 2 = 0.416666... -i = —1.133333... 


A convenient way to represent repeating decimals is to place a bar over the digits 
e If Avivas shelf is 30 inches long, it measures thirty-twelfths í 20) aha tet. that repeat. For example, the decimal equivalent of the four fractions, above, could 
| be written as follows: 





2 
8 30 . 3 = 
Numbers such as —, —, and —, in which one integer is written over a second } 3 11 


24° 8 12 


ae integer, are called fractions. The center line is called the fraction bar, The number 


above the bar is called the numerator, and the number below the bar is called the | 


, a 
: A ratio is any number that can be expressed as a fraction, —, where a 
denominator. nal number y P 7 


ia an amaii mdini Sree e. 


l ae 
| and $ are integers. For example, 2, —2.2, and 27 are all rational since they can be 


CAUTION | expressed as - =, and 2 


respectively. When written as decimals, all rational 


3 3 





The denominator of a fraction can never be 0. 





numbers either terminate or repeat. Numbers such as J2 and T that cannot be 
5 expressed as fractions whose numerators and denominators are integers are called 
e A fraction, such as 54° in which the numerator is less than the denominator, irrational numbers. The decimal expansions of irrational numbers neither termi- 


is called a proper fraction. Its value is less than 1. Nate nor repeat. For example, J2 - 1.414213562..... and T = 3.141592654.... 


h 
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30 . 
e A fraction, such as pn which the numerator is more than the denominatot, 


| | l maie 
is called an improper fraction. Its value is greater than 1. Comparing Fractions and Decima 


To compare two positive decimals, follow these rules. 
R aa symbol for division. If three pizzas are | * Whichever number has the greater number to the left of the decimal point 


on | : . : and since 
divided equally among eigh J j IS greater: si 11 > 9, 11.001 > 9,896; since 1 > 0, 1.234 > 0.8; an 

= a ree ae 8 of a pizza. If you actualy : 3 : err ert (Recall that if a decimal is written without a number 

to the left of the decimal point, you may assume that a 0 is there. So, 


1.234 > 0.8.) 





8. 
e A fraction, such as a in which the numerator and denominator are the same, 


is also émproper, but it is equal to 1. 


divide 3 by 8, you get that ` = 0.375. 





p re a ose oats? 
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e If the numbers to the left of the decimal point are equal (or if there are no 
numbers to the left of the decimal point), proceed as follows: 


1. If the numbers do not have the same number of digits to the right of the 
decimal point, add zeros to the end of the shorter one. 
2. Now, compare the numbers ignoring the decimal point. 


For example, to compare 1.83 and 1.823, add a 0 to the end of 1.83, forming 
1.830. Now compare them, thinking of them as whole numbers: since, 1830 > 1823, 
then 1.830 > 1.823. 





Quantity A Quantity B 
2139 239 





SOLUTION. 


Do not think that Quantity A is greater because 2139 > 239. Be sure to add a 0 to 
the end of 0.239 (forming 0.2390) before comparing. Now, since 2390 > 2139, 
Quantity B is greater. 


KEY FACT B3 


There are two methods of comparing positive fractions: 


1. Convert them to decimals (by dividing), and use KEY FACT B2. 
2. Cross-multiply. 


l 
For example, to compare 3 and 2 , we have two choices. 


8 
fe ok 3 . 3 1 
1. Write > = .3333... and = = .375. Since .375 > .333, then = > —. 
3 8 8 3 
2. Cross-multiply: So? Since 3 x 3 > 8 x 1, then 2 > i 
3 8 i 8 3 





KEY FACT B4 


When comparing positive fractions, there are three situations in which it is eas- 


ier just to look at the fractions, and not use either method in KEY FACT B3. 


1. If the fractions have the same denominator, the fraction with the large! 
numerator is greater. Just as $9 is more than $7, and 9 books are more 


than 7 books, 9 fortieths are more than 7 fortieths: 2 > Z. 
0 0 
2. If the fractions have the same numerator, the fraction with the smaller 
denominator is greater. 








Mathematics Review 


If you divide a cake into 5 equal pieces, each piece is larger than the 
pieces you would get if you had divided the cake into 


1 so 3 3 
10° and similarly 5 > 10° 


3. Sometimes the fractions are so familiar or easy to work with, you just 


10 equal pieces: ; > 


1 ll 1 
know the answer. For example, 2 >z and 707 2 since a = +}, 


KEY FACTS B2, B3, and B4 apply to positive decimals and fractions. 


KEY FACT B5 


e Clearly, any positive number is greater than any negative number: 


re -5 and 0.123 > -2.56 


2 
e For negative decimals and fractions, use KEY FACT A24, which states that 
if a > b, then -a < —b: 


z : : Se -7 and 0.83 > 0.829 > -0.83 < -0.829 





2 5 13. 
Which of the following lists the fractions P and z0 in order from 


least to greatest? 


2 5 13 5 2 13 5132 6152 œ 25 
® 33°20 a 3 0 P8 203 20’ 8° 3 20 3 8 
a E 


SOLUTION. 


Use your calculator to quickly convert each to a decimal, writing down the first few 


decimal places: 2 0.666, 2 = 0.625, and = = 0.65. It is now easy to order the 
decimals: 0.625 < 0.650 < 0.666. The answer ts C. 


ALTERNATIVE SOLUTION. 
Cross-multiply. 


> > since 8x 2> 3x5. 


BY 
3 5. 

e >, 20x5. 
39 7 g since 8 x 13> 
2 | eo 

*-—- yo x2 x 13. 
3>? 50 since 20 >3 
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Quantity A Quantity B 
14 
xy 





SOLUTION. 
1 d 
By KEY FACT B4, x< y => A 7 and so by KEY FACT A22, as is positive. 
C y 


Quantity A is greater. 


Equivalent Fractions 
If Bill and Al shared a pizza, and Bill ate the pizza and Al ate $ of it, they had 


exactly the same amount. 


a l 
We express this idea by saying that 3 and i are equivalent fractions: they have 


the exact same value. 


NOTE: If you multiply both the numerator and denominator of by 4 you get 


and if you divide both the numerator and denominator of < by 4 you get r 


2 
This illustrates the next KEY FACT. 





KEY FACT B6 


Two fractions are equivalent if multiplying or dividing both the numerator and 
denominator of the first one by the same number gives the second one. 


Consider the following two cases. 


1. When the numerator and denominator of ` are each multiplied by 15, the 


and E are 


products are 3 x 15 = 45 and 8 x 15 = 120. Therefore 
: 120 


equivalent fractions. 


Pan eee toe hs Bases 
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2 2 and L are not equivalent fractions because 2 must be multiplied by 14 to 


3 45 
get 28, but 3 must be multiplied by 15 to get 45. 


KEY FACT B7 


To determine if two fractions are equivalent, cross-multiply. The fractions are 
equivalent if and only if the two products are equal. 





3 45 i 
For example, since 120 x 3 = 8 x 45, then 3 and T20 are equivalent. 
28 
45 


A fraction is in lowest terms if no positive integer greater than 1 is a factor of both 


are not equivalent fractions. 


Since 45 X 2 # 3 x 28, then ; and 


9... 
the numerator and denominator. For example, — is in lowest terms, since no integer 


20 


a . 
greater than 1 is a factor of both 9 and 20; but = is not in lowest terms, since 3 1s 


24 
a factor of both 9 and 24. 


KEY FACT B8 


Every fraction can be reduced to lowest terms by dividing the numerator and 
the denominator by their greatest common factor (GCF). If the GCF is 1, the 


fraction is already in lowest terms. 





For any positive integer 7: n!, read 7 factorial, is the product of all the integers from 


l to 7, inclusive. 





SOLUTION. 


Even with a calculator, 


you do not want to calculate 6! (1-2-3-4-5-6 = 720) and 8! 





720 
(1-2.3.4.5.6-7-8 = 40,320) and then take the time to reduce 70,320" Here’s the easy 


solution: 


255 


et a PER 


_ 
j 
L 
a 
ni 
ak 

4 
a 
A 
E 
z 
ł 

hi 
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Arithmetic Operations with Decimals 


Arithmetic operations with decimals should be done on your calculator, unless they 
are so easy that you can do them in your head. 

Multiplying and dividing by powers of 10 is particularly easy and does not require 
a calculator: they can be accomplished just by moving the decimal point. 


KEY FACT B9 


To multiply any decimal or whole number by a power of 10, move the decimal 
point as many places to the right as there are Os in the power of 10, filling in 
with Os, if necessary. 





1.35 x 10 = 13.5 1.35 x 100 = 135 
J A 
l 2 
1.35 x 1000 = 1350 
Ses 
3 
23 x 10 = 230 23 x 100 = 2300 
\A A 


l 2 
23 x 1,000,000 = 23,000,000 
Wani de 


6 





KEY FACT B10 


To divide any decimal or whole number by a power of 10, move the decimal 


point as many places to the Zeft as there are Os in the power of 10, filling in with 
Os, if necessary. 


67.8 + 10 =6.78 67.8 + 100 = 0.678 
Y i 
67.8 + 1000 = 0.0678 
n 


14 =+ 100 = 0.14 


14+ 10 = 1.4 
4 KJ 


l 2 
14 + 1,000,000 = 0.000014 
Ne 


6 





Quantity A Quantity B 
3.75 x 104 37,500,000 = 102 


ee 
SOLUTION. 


To evaluate Quantity A, move the decimal point 4 places to the right: 37,500. To 
evaluate Quantity B, move the decimal point 3 places to the left: 37,500. The 


answer is C. 
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Arithmetic Operations with Fractions 


KEY FACT B11 


To multiply two fractions, multiply their numerators and multiply their 
denominators: 


KEY FACT B12 


To multiply a fraction by any other number, write that number as a fraction 
whose denominator is 1: 


TACTIC 


Before multiplying fractions, reduce. You may reduce by dividing any numerator 


and any denominator by a common factor. 








15: « 
Express the product, > X 5 x 76 in lowest terms. 





SOLUTION. si 


i enominators: =. 
You could use your calculator to multiply the numerators and d 576 


It is better, however, to use TACTIC B1 and reduce first: 
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TACTIC 


When a problem requires you to find a fraction of a number, multiply. 








If = of the 350 sophomores at Monroe High School are girls, and of 


them play on a team, how many sophomore girls do not play on a team? 


| 





SOLUTION. 


There are $ x 350 = 200 sophomore girls. 


Of these, = x 200 = 175 play on a team. So, 200 — 175 = 25 do not play on 


a team. 


The reciprocal of any nonzero number xis that number y such that xy = 1. Since 


ie | 7 | 
d+) a Pii the reciprocal of x. Similarly, the reciprocal of the fraction 
x 


A. . b. a 
— is the fraction —, since ri 


b a 


KEY FACT B13 


To divide any number by a fraction, multiply that number by the reciprocal of 
the fraction. 


a [5 


2 20 3 3 2 3 3 9 
a 1 2 5 3 5% 9 10 
J 4225243 _ 3⁄2 m2 E 3_ 3m 
3 l 2 2 5 3 5° 2 10 
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In the meat department of a supermarket, 100 pounds of chopped meat 
. 4 
was divided into packages, each of which weighed = of a pound. 


How many packages were there? 


m 





SOLUTION. 
4 100 7 
+—-=—xX-—=I175 
100 7 x j 





KEY FACT B14 


¢ To add or subtract fractions with the same denominator, add or subtract the 
numerators and keep the denominator: 


4.1.5 md 4.1.3.1 
9*9° 9 ™ 9° 9° 9° 3 
° To add or subtract fractions with different denominators, first rewrite the 
fractions as equivalent fractions with the same denominators: 
13 2 9 WU 
6°4 2 12 12 
NOTE: The easiest common denominator to find is the product of the denomina- 
tors (6 x 4 = 24, in this example), but the best denominator to use is the least 
common denominator, which is the least common multiple (LCM) of the denom- 
Inators (12, in this case). Using the least common denominator minimizes the 


in lowest terms. 
amount of reducing that is necessary to express the answer in 


KEY FACT B15 


If T is the fraction of a whole that satisfies some property, then 1 — 


fraction of that whole that does not satisfy it. 





is the 


S&S] 8 





te, and ; are blue. 


1 l 
In a jar, > of the marbles are red, 4 are whi 


. x 9 
What fraction of the marbles are neither red, white, nor blue’ 
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SOLUTION. CAUTION: Be sure to read questions carefully. In Example 10, Emily ate z of the 
The red, white, and blue marbles constitute : i r 
1 1 1 10 5 4 19 | cake. In Example 11, however, she only ate 7 of the 3 that was left after Lindsay 
5*9s "ann a 
Hie | 
had her piece: she ate — x = = — of the cake. 
of the total, so 1 — cea ee ne of the marbles are neither red, white, nor blue. ; 4 3 6 


20 20 20 20 


Alternatively, you could convert the fractions to decimals and use your calculator. SOLUTION. 
0.5 + 0.25 + 0.2 = 0. 
š + J3 L + oe + T of the cake was eaten, and the other AEAN 
5 3 6 6 6 2 2 
1 — 0.95 = 0.05 = 100 


Arithmetic Operations with Mixed Numbers 


DS: 
Remember, on the GRE you do not have to reduce fractions, so —— is an accept- | 
A mixed number is a number such as 3 5° which consists of an integer followed by 


a fraction. It is an abbreviation for the sum of the number and the fraction; so, 


l. na l l l 
3z is an abbreviation for 3 + 7 Every mixed number can be written as an improper 





able answer. 
| 
| 


| l 1 r fraction, and every improper fraction can be written as a mixed number: 

; Lindsay ate 5 of a cake and Emily ate 7 of it. What fraction of the cake | 7 6 | 1 , 

| | l 1 3 1 6 1 7 EE R a 
: was still uneaten? Drie ree a oy and Bg oe a 


On the GRE you should perform all arithmetic operations on mixed numbers in one 


of the following two ways: 


Lt 
— 


e Change the mixed numbers to improper fractions and use the rules you already 
know for performing arithmetic operations on fractions. 





SOLUTION. | © Change the mixed numbers to decimals and perform the arithmetic on your 
ae 1 1 4 3 7 z 5 | calculator. 
ping Ba ag 5 D of the cake was eaten, and 1 — T3 = Jp Was uneaten. 


i 
4 
act 
wa 
. 4 


CAUTION 





A common mistake for many students is to think that 


. 1 
Lindsay ate 3 of a cake and Emily ate 1 of what was left. What fraction 


: 3x52 3 152—it isn't! 
of the cake was still uneaten? : 9 2 


Ooo If you need to multiply 3 x 5 L use one of the two methods mentioned above. 
: 2 
| | : 1 1 3 
e 3x5—~ =3|5+—|=15+- 
: 2 3] 2 


1 
°3x51 23x55 =16.5=16— 
2 2 








enanimetieaete E E EAEE 





i 

1 

i 

t 

; 

; 

i 

: 

4 
a4 
1 
Aa 
ig 
: 4 
“4 
Pak 
a 

aa § 
vd 
z 
24 
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Complex Fractions 





A complex fraction is a fraction, such as , which has one or more fractions in 


ae 


its numerator or denominator or both. 


KEY FACT B16 


There are two ways to simplify a complex fraction: 


e Multiply every term in the numerator and denominator by the least 
common multiple of all the denominators that appear in the fraction. 
¢ Simplify the numerator and the denominator, and then divide. 








ice 
To simplify : 
72 
4 
e either multiply each term by 12, the LCM of 6 and 4: 
l 
120)+12( 2] 
6 124+2 14 
— = = —, or 
1202) 12{ 3) oe te 
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Practice Exercises—Fractions and Decimals 


Discrete Quantitative Questions 
1. A biology class has 12 boys and 18 girls. What 


fraction of the class are boys? 


La 
I 


2. For how many integers, a, between 30 and 40 
8 


Si 5 13 ! 
is it true that ^, —, and — are all in lowest 
a a a 


terms? 
© | 
® 2 
© 3 
© 4 
© 5 


3. What fractional part of a week is 98 hours? 


— 
a 


4. What is the value of the product 
Dig Mag Da yas 
5 10 15 20 25 


5. If = of a number is 22, what is 2 of that 


number? 
@ 6 

1] 
© 12 
© 33 
© 44 


6. Jason won some goldfish at the state fair. 


During the first week, ; of them died, and 


during the second week, : of those still alive 


at the end of the first week died. What 
fraction of the original goldfish were still 
alive after two weeks? 


3 
SA 
17 
40 


No | 


@ 7 
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8. If 7a = 3 and 36 = 7, what is the value of a 


9 
S 


3 
B) — 
D, 


0 


(ews 
9. What ts the value of ee ee 
+44 
L 
27 


2 
B® — 
3 


WIN 


@ 
NI] XO 


© 


No} Oo 


10. Which of the following expressions are greater 
than x when x= 2 ? 


Indicate all such expressions. 


l 
À = 
` 


+1 
B] —— 


x 


x+l 


ll. 


12. 


13. 


14. 


One day at Lincoln High School, -+ of the 


l 
students were absent, and 5 of those present 


went on a field trip. If the number of students 
staying in school that day was 704, how many 
students are enrolled at Lincoln High? 


E 


If a = 0.87, which of the following expressions 
are less than a? 


Indicate all such expressions. 


A] va 
B| 2 


] 
7 


For what value of x is 


84507.89) = (.3456)(78.9)? 


@ .001 
.01 
©.l 
® 10 
© 100 


If A = {1, 2, 3}, B= {2, 3, 4}, and Cis the set 
consisting of all the fractions whose numera- 

tors are in A and whose denominators are in B, 
what is the product of all of the numbers in C? 


A — 


15. For the final step in a calculation, Ezra 
accidentally divided by 1000 instead of 
multiplying by 1000. What should he do 


to his incorrect answer to correct it? 


® Multiply it by 1000. 
Multiply it by 100,000. 
© Multiply it by 1,000,000. 
® Square it. 

© Double it. 


Quantitative Comparison Questions 











Quantity A Quantity B 
5 47 
16. — — of 5 
13 of 47 13 O 
xX = -2 and y = : 
Quantity A Quantity B 
x 
17. ig 
xy 
Quantity A Quantity B 
18. 15 1 
i 
15 





Judy needed 8 pounds of chicken. At the 
supermarket, the only packages available 


weighed > of a pound each. 


Quantity A Quantity B 
19. The number of I] 


packages Judy 


i you can find all NEW GRE books in pdf ETS revised GRE Deeded te buyn's, Princeton here: 
2 http://gre-download.blogspot.com 
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Quantity A uantury B 
20 a or 13 li 
12 14 15 
aVb = r 4+ “ 
Quanuty A Quantity B 
21. 3V4 y 
2 3 
Quantity A Quantity B 
100 100 
22 7100 3100 
Quantity A Quantity B 
3 A E 
2 4 6 8 7 9 1] 
a= > and 6= : 
Quantity A Quanuty B 
a b 
24. b p 
Quantity A Quantity B 
a 2 
2): 11 1] 
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ANSWER KEY 
i 4A 9A 114A 19.C 2A 
3 SE  10AB 15.C 20B  25.B 
2.C 6C 11.96 16.C  21.C 
i 7A 12B 17.A 22A 
35 8A 13D 18A 23A 


Answer Explanations 


2 

l. 5 The class has 30 students, of whom 12 are boys. So, the boys make up 
12 
an 2 of the class. 


2. (C) If ais even, then is notin lowest terms, since both aand 8 are 
divisible by 2. Therefore, the only possibilities are 31, 33, 35, 37, and 39; 
l 1 , 
3557 and 39 7 370 only 3 integers—31, 33, and 37—satisfy the 
given condition. 


7 
a T There are 24 hours in a day and 7 days in a week, so there are 


24 x 7 = 168 hours in a week: 28 = E 


| 168 12 
4. (A) Reduce each fraction and multiply: 


5. (Œ) Don’t bother writing an equation for this one; just think. We know that 
2 Cth . 6 : ; 3 ' 
of the number is 22, and a of a number is twice as much as 1 of it: 


11 
2X 22 = 44. 


6. (C) The algebra way is to let x = the number of goldfish Jason won. During 


5 


b.. 3 4 
the first week 5% died, so —x were still alive. During week two, Å of them 


died and 2 of them survived: 
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On the GRE, the best way is to assume that the original number of goldfish 
was 40, the LCM of the denominators (see TACTIC 3, Chapter 9). 


Then, 8 died the first week & of 40), and 12 of the 32 survivors (= of 32) 


died the second week. In all, 8 + 12 = 20 died; the other 20 (5 the original 
number] were still alive. 


5 5.2 15 | 
7. (A) If x is the number, then 7 X= 3 x 24 = 15. So, ile 15, which 
] 


means (dividing by 15) that = = l, and so x= 7. 


3 E ae ek ee eee 
8. (A) 7a=3and3b=7>a= 3 andb= 7 p75 ga aX S 49° 


(aa) _ (aA) a4 


9. (A) Don’t start by doing the arithmetic. This is just ne on 


7. 1 
Now, replacing a with L gives 1 +3= 9 x a OT 


10. (A)(B) The reciprocal of a positive number less than 1 is greater than 1 (A is 





9 l 
true). si =]+ ug which is greater than 1 (B is true). Since ae 1 is 
x x 


9 x+l 


- 9 ; = < 0 and, therefore, less 
positive and via 1 is negative, when x Vie ee 





than x (C is false). 


| ae 
11. 960 If sis the number of students enrolled, ras the number who were 


i 
absent, and ae is the number who were present. Since 5 of them went on a 
12 


field trip, : of them stayed in school. Therefore, 
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12. (B) Since a< 1, da > a (A is false). Since a < 1, æ < a (B is true). The 
reciprocal of a positive number less than 1 is greater than 1 (C is false). 


13. (D) There are two easy ways to do this. The first is to see that (34.56)(7.89) 
has 4 decimal places, whereas (.3456)(78.9) has 5, so the numerator has to 
be divided by 10. The second is to round off and calculate mentally: since 
30 x 8 = 240, and .3 x 80 = 24, we must divide by 10. 


14. (A) Nine fractions are formed: 


2 be 2 2 SD SO 

2 2 4 23 4" Oo a A 
Note that although some of these fractions are equivalent, we do have nine 
distinct fractions. 
When you multiply, the three 2s and the three 3s in the numerators cancel 
with the three 2s and three 3s in the denominators. So, the numerator is 1 
and the denominator is 4 x 4 x 4 = 64. 


15. (C) Multiplying Ezra’s incorrect answer by 1000 would undo the final divi- 
sion he made. At that point he should have multiplied by 1000. So, to correct 
his error, he should multiply again by 1000. In all, Ezra should multiply his 
incorrect answer by 1000 x 1000 = 1,000,000. 


16. (C) Each quantity equals > a 





. Ze 2 
ys (A) nt A: -~ OK = = —, 
Quantity Fo 


; 2 3 2 5 10 

uantity B: -2 + > =--=y2__i¥ 

RETE ee 35T 
: 10 2 10 2 
Finall ‘as se ra es ge 2 


18. (A) Quantity A: 1? 215% 15 = 225. 


3 4 32 
(C) 7 8x 5 = 


Zee 
Ee 107. Since 10 packages wouldn't be enough; she 
had to buy 11. (10 packages would weigh only 75 pounds.) 


20. (B) You dont need to multiply on this one: since 2] <1 = of 1 is less 
12 * 12 14 
14 


than = which is already less than = 


| 


1 
24. (A) Quantity A: — + 3 = x 
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1. (C) Quantity B is the sum of 2 complex fractions: 


QW | [to | 
No |= [Oo jt 


Simplifying each complex fraction, by multiplying numerator and denominator 
3 4 ee 
by 6, or treating these as the quotient of 2 fractions, we get 4 + 3° which is 


exactly the value of Quantity A. 


22. (A) When two fractions have the same numerator, the one with the smaller 


. . e ] 
denominator is bigger, and 2100 < 3100. 


23. (A) Since Quantity A is the product of 4 negative numbers, it is positive, and 


so is greater than Quantity B, which, being the product of 3 negative num- 
bers, is negative. 
1 1 
o 


Since Quantity B is the reciprocal of Quantity A, Quantity B = 


w | bo 


3 
25. (B) If0 < x <1, then x? < x < ae. In this question, x = af 
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TIP a 


A percent is just 
a fraction whose 
denominator 

is 100. 





11-C. PERCENTS 


The word percent means hundredth. We use the symbol “%” to express the word 
“percent.” For example, “17 percent” means “17 hundredths,” and can be written 
with a % symbol, as a fraction, or as a decimal: 


KEY FACT C1 


° To convert a percent to a decimal, drop the % symbol and move the deci- 
mal point two places to the left, adding Os if necessary. (Remember that we 
assume that there is a decimal point to the right of any whole number.) 


° Io convert a percent to a fraction, drop the % symbol, write the number 
over 100, and reduce. 


25 _ 1 100 12S 125: ad 
25% = 0.25 = = = — 100% = 1.00 = — lo = === 
"Cy 100-4 aT 100 nao 0 I = 700 = 1000 ~ 8 

l l 250 _5 

1%=0.01 === = — % =0.5% = 0.005 = -> = — ei == 
C Ry 100 2 oe ee? = 100 = 200 sacha iy eT a 


KEY FACT C2 


° To convert a decimal to a percent, move the decimal point two places to the 
right, adding Os if necessary, and add the % symbol. 
To convert a fraction to a percent, first convert the fraction to a decimal, then 
convert the decimal to a percent, as indicated above. 


0.375 = 37.5% 0.3=30% 1.25= 125% 10 = 1000% 
U U O 


tan 


3 a 2 re E l 
7 PERG 3 = 0.33333... see tale a Ne 


} 
3 57 0.2 Toi 


You should be familiar with the following basic conversions: 
l 


| 6 3 
~ = 50% — — 190 Me 
2 0 10 10% 10 = 5 = 60% 
l 2 l 7 
303 io 7 5 7 20% 19 = 70% 
2 2 3 g 4 
= = 66=% eee 8 47 
3 3 10 50% 107 5 = 80% 
l 4 2 
m 25% — == = 409 Can 
4 i i07 3 7 40% 19 = 90% 
4 = 75% 5 l so W , 
4 10 2 Tg = 1 = 100% 
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Knowing these conversions can help solve many problems more quickly. For 
example, the fastest way to find 25% of 32 is not to multiply 32 by 0.25; rather, it 


is to know that 25% = = and that I of 32 is 8. 


Many questions involving percents can actually be answered more quickly in your 
si wae l 
head than by using paper and pencil. Since 10% = 10° to take 10% of a number, 


just divide by 10 by moving the decimal point one place to the left: 10% of 60 is 6. 
Also, since 5% is half of 10%, then 5% of 60 is 3 (half of 6); and since 30% is 
3 times 10%, then 30% of 60 is 18 (3 x 6). 

Practice doing this, because improving your ability to do mental math will add 
valuable points to your score on the GRE. 


CAUTION 


Do not confuse 0.5 and 0.5%. 
Just as 5 is 100 times 5%, 0.5 is 100 times 0.5% = 0.005. 





CAUTION 


35 z , sae 
Although 35% can be written as 700 or 0.35, x% can only be written as 100° 





Solving Percent Problems 
Consider the following three questions: 


(i) What is 45% of 200? 
(ii) 90 is 45% of what number? 
(ili) 90 is what percent of 200? 


The arithmetic needed to answer each of these questions is very easy, but unless 
you set a question up properly, you wont know whether you should multiply or 
divide. In each case, there is one unknown, which we will call x. Now just translate 
each sentence, replacing “is” by “=” and the unknown by x. 


(i) x= 45% of 200 => x = .45 X 200 = 90 
(ii) 90 = 45% of x => 90 = 45x => x= 90 + .45 = 200 








2 
(iii) 90 = x% of 200 => 90 = 759 200 = 90 = 2x => x= 45 
1 











oe as eae SON SRN NIA 


Charlie gave 20% of his baseball cards to Kenne and 15% to Paulie. If he 
Still had 520 cards, how many did he have originally’ 


[ 
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SOLUTION. 
Originally, Charlie had 100% of the cards (all of them). Since he gave away 35% of 
them, he has 100% — 35% = 65% of them left. So, 520 is 65% of what number? 


520 = .65x = x = 520 + .65 = 800. 





After Ruth gave 110 baseball cards to Alison and 75 to Susanna, she still 
had 315 left. What percent of her cards did Ruth give away? 


B® 25% 33.2% © 37% O40% ® 50% 





SOLUTION. Ruth gave away a total of 185 cards and had 315 left. Therefore, she 
started with 185 + 315 = 500 cards. So, 185 is what percent of 500? 
x 


l 


Ruth gave away 37% of her cards, (C). 


5 
185 = (5900) > 5x = 185 > x= 185 + 5 = 37 


Since percent means hundredth, the easiest number to use in any percent prob- 
lem is 100: 


l 
a% of 100 = 106," 100 = a. 





KEY FACT C3 


For any positive number a: a% of 100 is a. 





For example: 91.2% of 100 is 91.2; 300% of 100 is 300; and Z% of 100 is 5 


TACTIC 


In any problem involving percents, use the number 100. (It doesnt matter 
whether or not 100 is a realistic number—a country can have a population of 100; 
an apple can cost $100; a man can run 100 miles per hour.) 








In 1985 the populations of town A and town B were the same. From 1985 
to 1995 the population of town A increased by 60% while the population 


of town B decreased by 60%. In 1995, the population of town B was what 
percent of the population of town A? 


D 25% 36% ©40% QW60% © 120% 


eee 
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SOLUTION. 
On the GRE, do not waste time with a nice algebraic solution. Simply, assume that in 
1985 the population of each town was 100. Then, since 60% of 100 is 60, in 1995, 


the populations were 100 + 60 = 160 and 100 — 60 = 40. So, in 1995, 


town B’s population was See 25% of town A's (A). 
160 4 
Since a% of bis — x b= ae and b% of ais a X a= EE E 
100 100’ 100 100 
shown in KEY FACT C4. 


KEY FACT C4 


For any positive numbers a and b: a% of b = b% of a. 


KEY FACT C4 often comes up on the GRE in quantitative comparison ques- 
tions: Which is greater, 13% of 87 or 87% of 13? Don’t multiply — they're equal. 


Percent Increase and Decrease 


KEY FACT C5 


* The percent increase of a quantity is 
actual increase 
original amount 
* The percent decrease of a quantity is 
actual decrease 


original amount 


x 100%. 





x 100%. 


For example: 
e If the price of a lamp goes from $80 to $100, the actual increase is $20, and the 
; l 
percent increase is a x 100% = Z x 100% = 25%. 


* Ifa $100 lamp is on sale for $80, the actual decrease in price is $20, and the 


percent decrease is =~ x 100% = 20%. 


Notice that the percent increase in going from 80 to 10 
percent decrease in going from 100 to 80. 


Ifa < b, the percent increase in going from 4 to b is always greater than the 


Percent decrease in going from b to a. 


0 is not the same as the 
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KEY FACT C7 


° To increase a number by k%, multiply it by (1 + 2%). 
e To decrease a number by k%, multiply it by (1 — &%). 


For example: 


e The value of a $1600 investment after a 25% increase is 
$1600(1 + 25%) = $1600(1.25) = $2000. 

¢ If the investment then loses 25% of its value, it is worth 
$2000(1 ~ 25%) = $2000(.75) = $1500. 


Note that, after a 25% increase followed by a 25% decrease, the value is $1500, 
$100 /ess than the original amount. 


KEY FACT C8 


An increase of k% followed by a decrease of 4% is equal to a decrease of k% 
followed by an increase of k%, and is always less than the original value. The 
original value is never regained. 





Store B always sells CDs at 60% off the list price. 
Store A sells its CDs at 40% off the list price, but often runs 
a special sale during which it reduces its prices by 20%. 


Quantity A Quantity B 
The price of a CD The price of the 
when it is on sale same CD at 

at store A store B 


es fs es pyrpeepene eee 


SOLUTION. 


Assume the list price of the CD is $100. Store B always sells the CD for $40 ($60 
off the list price). Store A normally sells the CD for $60 ($40 off the list price), but 
on sale reduces its price by 20%. Since 20% of 60 is 12, the sale price 1s $48 
($60 — $12). The price is greater at Store A. 

Notice that a decrease of 40% followed by a decrease of 20% is not the same as 4 
single decrease of 60%; it is less. In fact, a decrease of 40% followed by a decrease 
of 30% wouldn't even be as much as a single decrease of 60%. 
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KEY FACT C9 


¢A decrease of a% followed by a decrease of b% always results in a smaller 
decrease than a single decrease of (a + b)%. 

¢An increase of a% followed by an increase of b% always results in a larger 
increase than a single increase of (a + b)%. 

¢ An increase (or decrease) of a% followed by another increase (or decrease) of 
a% is never the same as a single increase (or decrease) of 24%. 





Sally and Heidi were both hired in January at the same salary. 
Sally got two 40% raises, one in July and another 
in November. Heidi got one 90% raise in October. 


Quantity A Quantity B 


Heidi’s salary at the 
end of the year 


Sally’s salary at the 
end of the year 





SOLUTION. 

Since this is a percent problem, assume their salaries were $100. Quantity A: Sally's 
salary rose to 100(1.40) = 140, and then to 140(1.40) = $196. Quantity B: Heidi's 
salary rose to 100(1.90) = $190. Quantity A is greater. 





In January, the value of a stock increased by 25%, and in February, it decreased 
by 20%. How did the value of the stock at the end of February compare with its 
value at the beginning of January? 
@ It was less. 
It was the same. 
© It was 5% greater. 
© It was more than 5% greater. . . 
© It cannot be determined from the information given. 
BO Irae cnt eR Se ra 


SOLUTION. Assume that at the beginning of January the stock was worth $100. 
Then at the end of January it was worth $125. Since 20% of 125 is 25, during 


February its value decreased from $125 to $100. The answer is B. 


‘If a number is the result of increasing another number by 
original number, divide by (1 + k%). 

‘Ifa number is the result of decreasing another number by 
Original number, divide it by (1 — k%). 





k%, to find the 


k%, to find the 
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For example, if the population of a town in 1990 was 3000, and this represents 
an increase of 20% since 1980, to find the population in 1980, divide 3000 by 
(1 + 20%): 3000 + 1.20 = 2500. 





15% to 5060. How many applicants were there in 1989? 


| 





SOLUTION. 
The number of applicants in 1989 was 5060 = 1.15 = 4400. 


CAUTION 


Percents over 100%, which come up most often on questions involving 
percent increases, are often confusing for students. First of all, be sure 
you understand that 100% of a number is that number, 200% of a 
number is 2 times the number, and 1000% of a number is 10 times the 
number. If the value of an investment goes from $1000 to $5000, it is 
now worth 5 times, or 500%, as much as it was originally; but there 
has only been a 400% increase in value: 


_ 4000 
10 


actual increase ™ > x 100% = 4 x100% = 400%. 


— 100% 
orginal amount 








The population of a country doubled every 10 years from 1960 to 1990. 
What was the percent increase in population during this time? 


@ 200% 300% © 700% © 80% © 1000% 


ree 


SOLUTION. 


The population doubled three times (once from 1960 to 1970, again from 1970 to 
1980, and a third time from 1980 to 1990). Assume that the population was orig! 
nally 100. Then it increased from 100 to 200 to 400 to 800. So the population in 


1990 was 8 times the population in 1960, but this was an increase of 700 people, of 
700% (C). 





= re ee Ln 


pap rere RN = EE cl LTT $ — rR 
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See Practice Exercises o Mai 


Discrete Quantitative Questions 


1. If25 students took an exam and 4 of them 
failed, what percent of them passed? 
®© 4% 
21% 
© 42% 
© 84% 
© 96% 


2. Amanda bought a $60 sweater on sale at 
5% off. How much did she pay, including 
5% sales tax? 


® $54.15 
$57.00 
© $57.75 
® $59.85 
© $60.00 


3. What is 10% of 20% of 30%: 


@® 0.006% 
0.6% 
© 6% 

© 60% 
© 6000% 


4. If cisa positive number, 500% of cis what 
percent of 500c? 


®© 0.01 
0.1 
© | 
© 10 
© 100 


5. What percent of 50 is 6? 


b 
D 50 


8 is 3% of what number? 


| 


. During his second week on the job, Mario 


earned $110. This represented a 25% increase 
over his earnings of the previous week. How 
much did he earn during his first week of 
work: 


®© $82.50 
$85.00 
© $88.00 
© $137.50 
© $146.67 


_ At Bernie’s Bargain Basement everything 


is sold for 20% less than the price marked. 
If Bernie buys radios for $80, what price 
should he mark them if he wants to make 
a 20% profit on his cost? 


®© $96 
$100 
© $112 
© $120 
© $125 
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9. Mrs. Fisher usually deposits the same amount 
of money each month into a vacation fund. 
This year she decided not to make any contri- 
butions during November and December. To 
make the same annual contribution that she 
had originally planned, by what percent 
should she increase her monthly deposits from 
January through October? 


D 162% 


20% 
© 25% 


© 335% 


© It cannot be determined from the 
information given. 


10. The price of a loaf of bread was increased by 
20%. How many loaves can be purchased 


for the amount of money that used to buy 
300 loaves? 


® 240 
250 
© 280 
© 320 
© 360 


11. If 1 micron = 10,000 angstroms, then 100 
angstroms is what percent of 10 microns? 


®© 0.0001% 
0.001% 
© 0.01% 
®© 0.1% 

© 1% 


12. There are twice as many girls as boys in an 


13. 


t3; 


English class. If 30% of the girls and 45% of 
the boys have already handed in their book 
reports, what percent of the students have not 
yet handed in their reports? 


An art dealer bought a Ming vase for $1000 
and later sold it for $10,000. By what percent 


did the value of the vase increase? 


@ 10% 
90% 
© 100% 
© 900% 
© 1000% 


. During a sale a clerk was putting a new price 


tag on each item. On one jacket, he acciden- 
tally raised the price by 15% instead of lower- 
ing the price by 15%. As a result the price 
on the tag was $45 too high. What was the 
original price of the jacket? 


| dollars 


On a test consisting of 80 questions, Eve 
answered 75% of the first 60 questions 
correctly. What percent of the other 20 ques- 
tions does she need to answer correctly for 
her grade on the entire exam to be 80%? 

® 85% 

87.5% 

© 90% 

© 95% 

© 100% 











Quantitative Comparison Questions 






Quantity B 


300% of 4 


Quantity A 
16. 400% of 3 


n% of 25 is 50 


Quantity A Quantity B 





I7. 50% of n 75 
Quantity A Quantity B 
18. The price of a The price of that 
television when television when 
it is on sale it’s on sale 
at 25% off at $25 off 





The price of cellular phone 1 is 20% 
more than the price of cellular phone 2. 


Quantity A Quantity B 

19. The price of The price of 
cellular phone 1 cellular 
when it is on phone 2 


sale at 20% off 





Quantity A Quantity B 


2 3 3 2 
20. ar aa — 9 f ns 
3% of 7 ree 


Quantity A Quantity B 





Ms oes > b% of — 
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Bank A pays 5% interest on its savings accounts. 
Bank B pays 4% interest on its savings accounts. 


Quantity A 


22. Percent by which 
bank B would 
have to raise its 

interest rate 


to match bank A 


Quantity B 
20% 


A solution that is 20% sugar is made sweeter 
by doubling the amount of sugar. 


Quantity B 
40% 


Quantity A 
23. The percent of 


sugar in the 
new solution 


b is an integer greater than 1, 


and 6 equals n% of 67 


Quantity A Quantity B 
24. n 50 





After Ali gave Lior 50% of her money, 
she had 20% as much as he did. 


Quantity B 
150% of the 


amount Ali 


had originally 


Quantity A 
25. 75% of the 


amount Lior 


had originally 
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ANSWER KEY 
1. D 6.2400 11.D 16. C 21. D 
2. D 7.C 12. 65 17. A 22.A 
3. B 8. D 13. D 18. D 23. B 
4.C 9. B 14.150 19.B 24. D 
5.E 10.B 15.D 20. C 25. C 


Answer Explanations 


ly 


(D) If 4 students failed, then the other 25 — 4 = 21 students passed, and 


21 
— -= 0,84 = 84%, 
25 0.8 84% 


. (D) Since 5% of 60 is 3, Amanda saved $3, and thus paid $57 for the 


sweater. She then had to pay 5% sales tax on the $57: .05 x 57 = 2.85, 
so the total cost was $57 + $2.85 = $59.85. 


3. (B) 10% of 20% of 30% = .10 x .20 x .30 = .006 = .6%. 


10. 


. (© 500% of c = 5c which is 1% of 500c. 


. (Œ b- (605 b=Ž = x= 2b. 


ho 


l 


2400 8 E EE x= 8x 300 = 2400. 


100 300 


. (C) To find Mario’s earnings during his first week, divide his earnings from 


the second week by 1.25: 110 + 1.25 = 88. 


. (D) Since 20% of 80 is 16, Bernie wants to get $96 for each radio he sells. 


What price should the radios be marked so that after a 20% discount, the 
customer will pay $96? If x represents the marked price, then 
80x = 96 > x= 96 + .80 = 120. 


. (B) Assume that Mrs. Fisher usually contributed $100 each month, for an 


annual total of $1200. Having decided not to contribute for 2 months, the 
$1200 will have to be paid in 10 monthly deposits of $120 each. This is an 
increase of $20, and a percent increase of 

actual increase 199% - 29 x 100% = 20%. 

original amount 100 

(B) Assume that a loaf of bread used to cost $1 and that now it costs $1.20 
(20% more). Then 300 loaves of bread used to cost $300. How many loaves 
costing $1.20 each can be bought for $300? 300 + 1.20 = 250. 


ee 


13. 


14, 


15. 


16. 


17. 


19, 


20. 
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. (D) 1 micron = 10,000 angstroms = 10 microns = 100,000 angstroms; 


dividing both sides by 1000, we get 100 angstroms = (10 microns); 


1000 


l 
—— = (001 = 0.1%. 
and 1000 Yo 


. 65 Assume that there are 100 boys and 200 girls in the class. Then, 45 boys 


and 60 girls have handed in their reports. So 105 students have handed 
them in, and 300 — 105 = 195 have not handed them in. What percent of 
300 is 195? 


195 


= = 65 = 65%. 
rT A 
(D) The increase in the value of the vase was $9,000. So the percent increase 
jg. UMUC 100062 9 000. 
original cost 1000 


150 If p represents the original price, the jacket was priced at 1.15% 
instead of .85p. Since this was a $45 difference, 45 = 1.15p— .85p = 
30p => p= 45 + 30 = $150. 


(D) To earn a grade of 80% on the entire exam, Eve needs to correctly answer 
64 questions (80% of 80). So far, she has answered 45 questions correctly 
(75% of 60). Therefore, on the last 20 questions she needs 64 ~ 45 = 19 
correct answers; and 5- = 95%, 

(C) Quantity A: 400% of 3 = 4 x 3 = 12. 

Quantity B: 300% of 4 = 3 x 4 = 12. 


(A) Since n% of 25 is 50, then 25% of z is also 50, and 50% of n is twice 
as much: 100. If you dont see that, just solve for 7: 


5 = 50 7 -= 50 = n = 200 and 50% of n = 100. 


. (D) A 25% discount on a $10 television is much less than $25, whereas a 


25% discount on a $1000 television is much more than $25. (They would 
be equal only if the regular price of the television were $100.) 


(B) Assume that the list price of cellular phone 2 is $100; then the list price 
of cellular phone 1 is $120, and on sale at 20% off it costs $24 less: $96. 


(C) For any numbers a and b: 2% of bis equal to b% of a. 
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21. (D) Quantity A Quantity B 
a% of — b% of 2 
a 
a l a b l b 
— X — = —— X — = 
100 & 100% 100 a 1002 


22; 


23. 


24. 


2: 


Multiply by 100: 


a 
| S~ 


b 
The quantities are equal if a and @ are equal, and unequal otherwise. 


(A) Bank B would have to increase its rate from 4% to 5%, an actual 


0 
increase of 1%. This represents a percent increase of axa x 100% = 25%. 


4% 


(B) Assume a vat contains 100 ounces of a solution, of which 20% or 
20 ounces is sugar (the remaining 80 ounces being water). If the amount of 


sugar is doubled, there would be 40 ounces of sugar and 80 ounces of water. 


40 I l 
h ‘| i es a a On, 
he sugar will then comprise 120 * 3 33 3 % of the solution 


(D) If b= 2, then b? = 4, and 2 = 50% of 4; in this case, the quantities are 
equal. If b = 4, b? = 16, and 4 is not 50% of 16; in this case, the quantities 
are not equal. 


(C) Avoid the algebra and just assume Ali started with $100. After giving 
Lior $50, she had $50 left, which was 20% or one-fifth of what he had. 
So, Lior had 5 x $50 = $250, which means that originally he had $200. 
Quantity A: 75% of $200 = $150. 

Quantity B: 150% of $100 = $150. 


The quantities are equal. 
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11-D. RATIOS AND PROPORTIONS 


A ratio is a fraction that compares two quantities that are measured in the same units. 
The first quantity is the numerator and the second quantity is the denominator. 
For example, if there are 4 boys and 16 girls on the debate team, we say that the 


ratio of the number of boys to the number of girls on the team is 4 to 16, or A 


16 
This is often written 4:16. Since a ratio is just a fraction, it can be reduced or con- 
verted to a decimal or a percent. The following are all different ways to express the 
same ratio: 


4 2 1 
x SEE x ETN -4 — : 250 
4 to 16 4:16 16 2to8 2:8 3 l to4 1 7 0.25 25% 


CAUTION 
Saying that the ratio of boys to girls on the team is 1:4 does not mean 
that 1 of the team members are boys. It means that for each boy on 
the team there are 4 giris; so for every 5 members of the team, there 


1 
are 4 girls and 1 boy. Boys, therefore, make up A of the team, and 


girls 2 
= 





KEY FACT D1 


If a set of objects is divided into two groups in the ratio of a:b, then the first 


of the 











group contains —“— of the objects and the second group contains 
a+b a+b 


objects. 






Shee PSE uu DAAE 


Last year, the ratio of the number of tennis matches that Central College's 
women’s team won to the number of matches they lost was 7:3. What 
percent of their matches did the team win? 





SOLUTION. 





The team won / = L = 70% of their matches. 


7+3 
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In problems 
involving percents 
the best number 
to use is 100. 








If 45% of the students at a college are male, what is the ratio of male 
students to female students? 


a 
Lees 





SOLUTION. 
Assume that there are 100 students. Then 45 of them are male, and 100 — 45 = 55 


of them are female. So, the ratio of males to females is = = =. 
If we know how many boys and girls there are in a club, then, clearly, we know 
not only the ratio of boys to girls, but several other ratios too. For example, if the 


club has 7 boys and 3 girls: the ratio of boys to girls is f, the ratio of girls to boys 


a) 
is 3, the ratio of boys to members is £, the ratio of members to girls is 5 and 


so on. 

However, if we know a ratio, we cannot determine how many objects there are. 
For example, if a jar contains only red and blue marbles, and if the ratio of red mar- 
bles to blue marbles is 3:5, there may be 3 red marbles and 5 blue marbles, but not 
necessarily, There may be 300 red marbles and 500 blue ones, since the ratio 300:500 
reduces to 3:5. In the same way, all of the following are possibilities for the distribu- 
tion of marbles. 


Red 150 [3000 [3x 
Blue 5x 


The important thing to observe is that the number of red marbles can be any mul- 
tiple of 3, as long as the number of blue marbles is the same multiple of 5. 


KEY FACT D2 


If two numbers are in the ratio of a:b, then for some number x, the first num- 
ber is ax and the second number is bx. If the ratio is in lowest terms, and if the 
quantities must be integers, then x is also an integer. 
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TACTIC 


In any ratio problem, write the letter x after each number and use some given infor- 
mation to solve for x. 





if the ratio of men to women in a particular dormitory is 5:3, which of 
the following could not be the number of residents in the dormitory? 


@®24 @©40 ©9%6 O©150 © 224 





SOLUTION. 

If 5x and 3x are the number of men and women in the dormitory, respectively, then 
the number of residents in the dormitory is 5x + 3x = 8x. So, the number of students 
must be a multiple of 8. Of the five choices, only 150 (D) is not divisible by 8. 


NOTE: Assume that the ratio of the number of pounds of cole slaw to the number 
of pounds of potato salad consumed in the dormitory’s cafeteria was 5:3. Then, it is 
possible that a total of exactly 150 pounds was eaten: 93.75 pounds of cole slaw and 
56.25 pounds of potato salad. In Example 3, 150 wasnt possible because there had 


to be a whole number of men and women. 





The measures of the two acute angles in a right triangle are in the ratio 
of 5:13. What is the measure of the larger angle? 


@ 25° 45° ©60° @©65° ©75° 
a 
SOLUTION. 


Let the measure of the smaller angle be 5x and the measure of the larger angle be 
13x. Since the sum of the measures of the two acute angles of a right triangle is 90° 
(KEY FACT Jl), Sx + 13x = 90 = 18x= 90 > x= 5. 

Therefore, the measure of the larger angle is 13 x 5 = 65° (D). 

Ratios can be extended to three or four or more terms. For example, we can say 
that the ratio of freshmen to sophomores to } uniors to seniors in a college marching 
band is 6:8:5:8, which means that for every 6 freshmen in the band there are 8 soph- 


omores, 5 juniors, and 8 seniors. 


TACTIC D1 applies 
to extended ratios, 
as well. 








popcorn in three sizes: large, 
d 240 bags of popcorn, and 
7:15. How many super bags 


The concession stand at Cinema City sells 
Super, and jumbo. One day, Cinema City sol 
the ratio of large to super to jumbo was 8:1 
of popcorn were sold that day? 


emis 





2 
j 
oTi 
A 

zi 

F 
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SOLUTION. 
Let 8x, 17x, and 15x be the number of large, super, and jumbo bags of popcorn sold, 
respectively. Then 8x + 17x + 15x = 240 => 40x = 240 > x= 6. 

The number of super bags sold was 17 x 6 = 102. 





KEY FACT D3 


KEY FACT D1 applies to extended ratios, as well. If a set of objects is divided into 


3 groups in the ratio a:b:c, then the first group contains — 7 — of the objects, 
atbte 
the second on and the third ——. 
atbte a+b+c 





If the ratio of large to super to jumbo bags of popcorn sold at Cinema City 
was 8:17:15, what percent of the bags sold were super? 


@ 20% 25% © 33% DO 37.5% © 42.5% 





SOLUTION. 
t7 17 


S b d — = — = 0 
uper bags made Up STara 15 = 40 42.5% of the total (E). 

A jar contains a number of red (R), white (W), and blue (B) marbles. Suppose 
that R:W = 2:3 and W:B = 3:5. Then, for every 2 red marbles, there are 3 white ones, 
and for those 3 white ones, there are 5 blue ones. So, R:B = 2:5, and we can form 
the extended ratio R:W:B = 2:3:5. 


R ee © 


w OOO OCO 


| | 


B BOO OOO 
SHB BOB 


If the ratios were R:W = 2:3 and W:B = 4:5, however, we wouldn't be able to com- 


bine them as easily. From the diagram below, you see that for every 8 reds there are 
15 blues, so R:B = 8:15. 


R ee ee ee 


: ! ! °° 


W 7 QCO OOO 000 
| 


B POPPP 80008 DPED 
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To see this without drawing a picture, we write the ratios as fractions: = = $ 
and = = £ Then, we multiply the fractions: 
RW 2 4 8 R 8 
>x = Ex n, sco Dos. 
W B 3 5 15 B 15 


Not only does this give us R:B = 8:15, but also, if we multiply both W numbers, 
3x 4 =12, we can write the extended ratio: R:W:B = 8:12:15. 





Jar A and jar B each have 70 marbles, 
all of which are red, white, or blue. 
In jar A, R:W = 2:3 and W:B = 3:5. 
in jar B, R:W = 2:3 and W:B = 4:5. 


Quantity A Quantity B 


The number of white 
marbles in jar B 


The number of white 
marbles in jar A 





SOLUTION. 
From the discussion immediately preceding this example, in jar A the extended ratio 
3 


, . 3 
R:W:B is 2:3:5, which implies that the white marbles constitute 75355 10 of 


3 
the total: — x 70 = 21. 
ota 10 70 
In jar B the extended ratio R:W:B is 8:12:15, so the white marbles are 


12 12 12 . 
—————_ . |; — x 70 = 24. The answer is B. 
8412415 ` 35 of the tota 35 


A proportion is an equation that states that two ratios are equivalent. Since ratios 


. 4 10. . PSE l 
are just fractions, any equation such as P T in which each side is a single fraction 


is a proportion. Usually the proportions you encounter on the GRE involve one or 


more variables. 
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TACTIC 


Solve proportions by cross-multiplying: if A = £ then ad = bc. 


d 





Setting up a proportion is a common way of solving a problem on the GRE. 





If 2 = LA what is the value of x? 
7 84 


oo 





SOLUTION. 
Cross-multiply: 3(84) = 7x = 252 = 7x > x = 36. 











If XTE = ~, what is the value o rroa 
{ 3 
®>z ©1 ©F ©2 ©3 


SOLUTION. 
Cross-multiply: 16(x + 2) = 17x = 16x + 32 = 17x > x = 32. 
So. X+ 6 32+6 38 


19 p ~ 1977). 








A state law requires that on any field trip the ratio of the number of chaperones 
to the number of students must be at least 1:12. If 100 students are going 
on a field trip, what is the minimum number of chaperones required? 


A6 @8 © 8 OF ©i2 
al a ee ee eee ee er 


SOLUTION. 
Let x represent the number of chaperones required, and set up a proportion: 
number of chaperones 1 x 


number of students 12 100° 
course, is zot the answer since, clearly, the number of chaperones must be a whole 
number. Since x is greater than 8, 8 chaperones would not be enough. The answét 


is 9 (D). 


Cross-multiply: 100 = 1l2x>x«= 85 . This, of 
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A rate is a fraction that compares two quantities measured in different units. The 
word “per” often appears in rate problems: miles per hour, dollars per week, cents 
per ounce, students per classroom, and so on. 


TACTIC 





Set up rate problems just like ratio problems. Solve the proportions by cross- 
multiplying. 





Brigitte solved 24 math problems in 15 minutes. At this rate, how 
many problems can she solve in 40 minutes? 


@®25 @40 ©48 ©60 © 64 





SOLUTION. 
Handle this rate problem exactly like a ratio problem. Set up a proportion and cross- 
multiply: 


problems _ 24 * L 15x- 40x 24= 960 = x= 64 (E). 
minutes 15 40 


When the denominator in the given rate is 1 unit (1 minute, | mile, 1 dollar), the 
problem can be solved by a single division or multiplication. Consider Examples 12 


and 13. 





If Stefano types at the rate of 35 words per minute, how long will it take 


him to type 987 words? 


1 





SOLUTION. 


Set up a proportion and cross-multiply: 


words typed = 35 2 987 = 35x = 987 > x= a = 28.2 minutes. 


minutes ] x 





If Mario types at the rate of 35 words per minute, how many words can 


he type in 85 minutes? 


a 





wl 


A rate can always 
be written as 
a fraction. 
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SOLUTION. 


Set up a proportion and cross-multiply: 


ORO Ree 2 oes => x= 35 x 85 = 2975 words. 
minutes 1 85 
Notice that in Example 12, all we did was divide 987 by 35, and in Example 13, 
we multiplied 35 by 85. If you realize that, you don’t have to introduce x and set up 
a proportion. You must know, however, whether to multiply or divide. If youre not 


absolutely positive which is correct, write the proportion; then you can’t go wrong. 


CAUTION 


In rate problems it is essential that the units in both fractions be the same. 









lf 3 apples cost 50¢, how many apples can you buy for $20? 
@ 20 60 ©120 @600 © 2000 





SOLUTION. 


l E 3 x 
We have to set up a proportion, but it is not — = 50° In the first fraction, 
the denominator represents cents, whereas in the second fraction, the denominator 
represents dollars. The units must be the same. We can change 50 cents to 0.5 dol- 


lar or we can change 20 dollars to 2000 cents: 
CORE 
50 2000 





= 50x = 6000 > x= 120 apples (C). 


On the GRE, some rate problems involve only variables. They are handled in 
exactly the same way. 





If a apples cost c cents, how many apples can be bought for d dollars? 


®© 100acd 





100d © ad © C 100ad 

ac 100c 100ad c 
ee i O, E 
SOLUTION. | 


: l x 
First change d dollars to 100d cents, and set up a proportion: o 7 7 : 2 va 
Now cross-multiply: 100ad = cx > x = 100ad (E). 

c 


Most students find problems such as Example 15 very difficult. If you get stuck 


on such a problem, use TACTIC 2, Chapter 8, which gives another strategy for han- 
dling these problems. 


ee s ma e a ea a e a i H M $ ++ 
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Notice that in rate problems, as one quantity increases or decreases, so does the 
other. If you are driving at 45 miles per hour, the more hours you drive, the further 
you go; if you drive fewer miles, it takes less time. If chopped meat cost $3.00 per 
pound, the less you spend, the fewer pounds you get; the more meat you buy, the 
more it costs. 

In some problems, however, as one quantity increases, the other decreases. These 
cannot be solved by setting up a proportion. Consider the following two examples, 
which look similar but must be handled differently. 





A hospital needs 150 pills to treat 6 patients for a week. How many pills 
does it need to treat 10 patients for a week? 


bmw 





SOLUTION. 


Example 16 is a standard rate problem. The more patients there are, the more pills 


are needed. 


150 x 
The ratio or quotient remains constant: ~~ = a => 6x = 1500 > x = 250. 


6 





A hospital has enough pills on hand to treat 10 patients for 14 days. 
How long will the pills last if there are 35 patients? 


E 





SOLUTION. a 
In Example 17, the situation is different. With more patients, the supply of pills will 


last for a shorter period of time; if there were fewer patients, the supply would last 


longer. It is not the ratio that remains constant, it IS the product. 
There are enough pills to last for 10 x 14 = 140 patient-days: 


140 patient-days 


140 patient-days = 4 days 

eo O l a Aadays . y 
10 patients i 35 patients 

140 patient-days d 140 patient-days = 140 days 

> = 2 days | patient 


70 patients 


There are many mathematical situations in which one — 
another decreases, but their product is not constant. Those types of pro 


ever, do not appear on the GRE. 


increases as 
blems, how- 
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TACTIC 


If one quantity increases as a second quantity decreases, multiply them; their product 
will be a constant. | 


5. If all the members of a team are juniors or 
seniors, and if the ratio of juniors to seniors 
on the team is 3:5, what percent of the team 


Discrete Quantitative Questions 


moe aie enema sie 


Se an ann thao EI Ca ahr nn ARS A tly gem Eb 9 ALAN ar et tie Fini xe wena cma rria iag 





aOR ct 





If 15 workers can pave a certain number of driveways in 24 days, how many 
days will 40 workers take, working at the same rate, to do the same job? 


@6 @9Y ©15 O24 © 40 





SOLUTION. 


Clearly, the more workers there are, the less time it will take, so use TACTIC D4: 
multiply. The job takes 15 x 24 = 360 worker-days: 


360 worker-days 
40 workers 


= 9 days (B). 


Note that it doesn’t matter how many driveways have to be paved, as long as the 
15 workers and the 40 workers are doing the same job. Even if the question had said, 
“15 workers can pave 18 driveways in 24 days,” the number 18 would not have 
entered into the solution. This number would be important only if the second group 
of workers was going to pave a different number of driveways. 





If 15 workers can pave 18 driveways in 24 days, how many days would 
it take 40 workers to pave 22 driveways? 


@®6 @OY O11 O©15 © 18 
EAE ea a a ee 


SOLUTION. 

This question is similar to Example 18, except that now the jobs that the two groups 
of workers are doing are different. The solution, however, starts out exactly the same 
way. Just as in Example 18, 40 workers can do in 9 days the same job that 15 work- 
ers can do in 24 days. Since that job is to pave 18 driveways, 40 workers can 


pave 18 + 9 = 2 driveways every day. So, it will take 11 days for them to pave 
22 driveways (C). e 11 days for them to p 


_ If 


1. If 2 of the employees in a supermarket are 


4 


not college graduates, what is the ratio of the 
number of college graduates to those who 
are not college graduates? 


®© 1:3 
37 
© 3:4 
® 4:3 
© 3:1 


= SA what is the value of a’? 


a 
9 2a 


® 3V6 
® 3/5 


© 9V6 


® 45 
© 90 


. If 80% of the applicants to a program were 


rejected, what is the ratio of the number 
accepted to the number rejected? 


| 


ed 


m 


. Scott can read 50 pages per hour. At this rate, 


how many pages can he read in 50 minutes? 
@ 25 


® 412 
3 


l 
© 45- 
27 


© 48 
© 60 


members are seniors? 


®© 37.5% 

40% 

© 60% 

© 62.5% 

© It cannot be determined from the 
information given. 


. The measures of the three angles in a triangle 


are in the ratio of 1:1:2. Which of the follow- 
ing statements must be true? 


Indicate all such statements. 


The triangle is isosceles. 
The triangle is a right triangle. 
The triangle is equilateral. 


-= What is the ratio of the circumference of a 


circle to its radius? 
®© 1 


B — 
D3 


© Vn 


© TNT 
© 21 


_ The ratio of the number of freshmen to 


sophomores to juniors to seniors on a college 
basketball team is 4:7:6:8. What percent of 


the team are sophomores? 


®© 16% 
24% 
© 25% 
© 28% 
© 32% 
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9. At Central State College the ratio of the num- 
ber of students taking Spanish to the number 
taking French is 7:2. If 140 students are 
taking French, how many are taking Spanish? 


10. If a:b = 3:5 and a:c = 5:7, what is the value of 
b:c? 
@ 3:7 
21:35 
© 21:25 
© 25:21 
© 7:3 


x 12 


11. If xis a positive number and , then x = 
x 


Qe 


@ 3 
® 4 
© 6 
© 12 
© 36 


12. In the diagram below, 6:4 = 7:2. What is b- a? 


@ 20 
70 
© 100 
®© 110 
© 160 


13. A snail can move ż inches in m minutes. At this 
rate, how many feet can it move in 4 hours? 


aw i 





14. Gilda can grade ¢ tests in z hours. At this rate, 
x 


1: 


16. 


ee 


how many tests can she grade in x hours? 


O tx 
® we 
l 


© - 
t 


A club had 3 boys and 5 girls. During a 
membership drive the same number of boys 
and girls joined the club. How many members 
does the club have now if the ratio of boys 

to girls is 3:4? 

© 12 

14 

© 16 

® 2] 

® 28 


3x-1 + 
if = 7 ARA what is the value of x? 





If 4 boys can shovel a driveway in 2 hours, 
how many minutes will it take 5 boys to 


do the job? 


@ 60 
® 7/2 
© 96 
© 120 
© 150 


Panett 2 


18. If 500 pounds of mush will feed 20 pigs for a 
week, for how many days will 200 pounds of 
mush feed 14 pigs? 


a 


Quantitative Comparison Questions 





The ratio of red to blue marbles in a jar was 3:5. 
The same number of red and blue marbles 
were added to the jar. 


Quantity A Quantity B 
19. The ratio of 3:5 


red to blue 
marbles now 





Three associates agreed to split the $3000 profit 


of an investment in the ratio of 2:5:8. 


Quantity A Quantity B 


20. The difference $1200 
between the 
largest and the 
smallest share 





The ratio of the number of boys 
to girls in the chess club is 5:2. 
The ratio of the number of boys to 
girls in the glee club is 11:4. 


Quantity A Quantity B 
21. The number of The number of 
boys in the boys in the 
chess club glee club 
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Sally invited the same number of boys and girls 
to her party. Everyone who was invited came, but 
5 additional boys showed up. This caused the 
ratio of girls to boys at the party to be 4:5. 


Quantity A Quantity B 
22. The number of 40 
people she invited 
to her party 


A large jar is full of marbles. When a single 


marble is drawn at random from the jar, the 


probability that it is red is - 


Quantity A Quantity B 


23. The ratio of the 1 

number of red 9) 
marbles to non-red 
marbles in the jar 





3a=2band 3b= 5c 


Quantity A Quantity B 
24. The ratio of l 
AtO cC 





The radius of circle II is 3 times 
the radius of circle I 


Quantity A Quantity B 


area of circle H 
—— 3n 


area of circle I 
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ANSWER KEY 

1. A 6.A,B  12.C 18. 4 24. A 
2. D 7. E 13. A 19. A 25. B 
51 8.D 14. B 20. C 

4 9.490 15.B 21.D 

4. B 10. D 16.D 22.C 

5.D Lis 17. C 23. A 


Answer Explanations 


1. (A) Of every 4 employees, 3 are not college graduates, and 1 is a college 
graduate. So the ratio of graduates to nongraduates is 1:3. 


2. (D) Cross-multiplying, we get: 2# = 90 => æ = 45. 


1 . 
3. z If 80% were rejected, 20% were accepted, and the ratio of accepted to 


4 
rejected is 20:80 = 1:4. 


50 pages _ _20 pages x pages 
1 hour 60 minutes 50 minutes’ 


4. (B) Set up a proportion: 


and cross-multiply: 50 x 50 = 60x => 2500 = 60x > x = 41 . 


5. (D) Out of every 8 team members, 3 are juniors and 5 are seniors. Seniors, 


therefore, make up ; = 62.5% of the team. 


6. (A)(B) It is worth remembering that if the ratio of the measures of the angles 
of a triangle is 1:1:2, the angles are 45-45-90 (see Section 11-J). Otherwise, 
the first step is to write x + x+ 2x = 180 => 4x= 180 = x = 45. 

Since two of the angles have the same measure, the triangle is isosceles, and 
since one of the angles measures 90°, it is a right triangle. I and II are true, 
and, of course, III is false. 


7. (E) By definition, 7 is the ratio of the circumference to the diameter of a circle 


(see Section 11-L). Therefore, t = c = l => 2 = C 
d 2r ro 
8. (D) The faction of the team that is sophomores is EE E 2 and 
; 4+7+6+8 25 
z5 x 100% = 28%. 


9, 490 Let the number of students taking Spanish be 7x, and the number tak- 
ing French be 2x. Then, 2x= 140 > x= 70 = 7x = 490. 


| 
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a 3b 


10. (D) Since ~> = =, — = 2 So E ee A Se 25 
C A Cc 


Da = 25:21. 

a 7 Qi 

Alternatively, we could write equivalent ratios with the same value for a: 
a:b = 3:5 = 15:25 and a:c = 5:7 = 15:21. 

So, when a = 15, b = 25, and c= 21. 

12 


— > x? = 36> x=6. 
x 


11. (C) To solve a proportion, cross-multiply: 


ww | & 


12. (C) Let 6= 7x and a= 2x. Then, 7x + 2x = 180 > 9x = 180 > x=205 
b= 140 and a= 40 => b —a = 140 — 40 = 100. 


13. (A) Set up the proportion, keeping track of 
Shi 


x feet — 2x inches _ 7 inches BOES i 
h hours 5 08h minutes m minutes 5/5 m mo 


=> x= 





units: 


14. (B) Gilda grades at the rate of TE a 
1 hour 


1 
— hours 
x 


2 


Since she can grade tx tests each hour, in x hours she can grade x(zx) = tx~ tests. 


15. (B) Suppose that x boys and x girls joined the club. Then, the new ratio 
of boys to girls would be (3 + ):(5 + x), which we are told is 3:4. 
So, ae = Í 4G + ð = 365 +9 => 12 + 4x = 15 + 3x> x=3. 


5+x 4 
Therefore, 3 boys and 3 girls joined the other 3 boys and 5 girls: a total of 14. 





16. (D) Cross-multiplying, we get: 
11(3x— 1) = 25(x + 5) > 33x — 11 = 25x +125 = 8x = 136 > x= 17. 


17. (C) Since 4 boys can shovel the driveway in 2 hours, or 2 X 60 = 120 minutes, 
the job takes 4 x 120 = 480 boy-minutes; and so 5 boys would need 
48 -mi 
eae = 96 minutes. 
5 boys 
18. 4 Since 500 pounds will last for 20 pig-weeks = 140 pig-days, 200 pounds 
3 piga = 4 days. 


al kaii s x 140 pig-days = 56 pig-days, and = 


19. (A) Assume that to start there were 3x red marbles and 5x blue ones and that 


y of each color were added. 


Quantity A Quantity B 
3x + y 3 
5x+ y ? 
Cross-multiply: 5(3x + 9) 30% + y) 
Distribute: 15x+ 57 hie 
Subtract 15x: DY 3y 


Since y is positive, Quantity A is greater. 
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20. 


ZAM 


22, 


23: 


24. 


25. 


(C) The shares are 2x, 5x, and 8x, and their sum is 3000: 
2x+ 5x+ 8x = 3000 => 15x = 3000 => x = 200, and so 8x — 2x = 6x = 1200. 


(D) Ratios alone cant answer the question, “How many?” There could be 


5 boys in the chess club or 500. We can’t tell. 


(C) Assume that Sally invited x boys and x girls. When she wound up with 


x girls and x + 5 boys, the girl:boy ratio was 4:5. So, 


Sn 8 sy E 200 x= 20 
x+5 5 
Sally invited 40 people (20 boys and 20 girls). 





(A) If the probability of drawing a red marble is 7 3 out of every 7 marbles 


are red, and 4 out of every 7 are non-red. So the ratio of red:non-red = 3:4, 


which is greater than >: 


(A) Multiplying the first equation by 3 and the second by 2 to get the same 


coefficient of b, we have: 9a = 6b and 66 = 10c. So, 9a = 10c and a / 
E 


9 
(B) Assume the radius of circle I is 1 and the radius of circle II is 3. Then 


the areas are 7 and 97, respectively. So, the area of circle II is 9 times the 
area of circle I, and 37 > 9. 





p= pee NOE EE E redline 2 
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11-E. AVERAGES 
The average of a set of n numbers is the sum of those numbers divided by z. 
sum of the 7 numbers sum 
average = or simply are 


If the weights of three children are 80, 90, and 76 pounds, respectively, to calculate 
the average weight of the children, you would add the three weights and divide by 3: 


80+90+76 246 _ 89 
3 3 

The technical name for this type of average is “arithmetic mean,” and on the GRE 
those words always appear in parentheses—for example, “What is the average (arith- 
metic mean) of 80, 90, and 762” 

Usually, on the GRE, you are not asked to find an average; rather, you are given 
the average of a set of numbers and asked for some other information. The key to 

sum 


solving all of these problems is to first find the sum of the numbers. Since A = PE 


multiplying both sides by 7 yields the equation: sum = 7A. 


TACTIC 


If you know the average, A, of a set of n numbers, multiply A by 7 to get their sum. 





petenceer 





One day a supermarket received a delivery of 25 frozen turkeys. If the 
average (arithmetic mean) weight of a turkey was 14.2 pounds, what 
was the total weight, in pounds, of all the turkeys? 


pe 





SOLUTION. 
Use TACTIC E1: 25 x 14.2 = 355. 


NOTE: We do not know how much any individual turkey weighed nor how many 
turkeys weighed more or less than 14.2 pounds. All we know is their total weight. 





the semester and the average 


Sheila took five chemistry tests during 
(arithmetic mean) of her test scores wa 
three tests was 83, what was the average O 


@®83 @©8 ©87 ©88 © 90 
nae 


SOLUTION. | 
* Use TACTIC E1: On her five tests, Sheila earned 5 X 85 = 42 
* Use TACTIC E1 again: On her first three tests she earned 3 x 8 


s 85. If her average after the first 
f her fourth and fifth tests? 


5 points. 
3 = 249 points. 
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e Subtract: On her last two tests Sheila earned 425 — 249 = 176 points. 
e Calculate her average on her last two tests: < = 88 (D). 


NOTE: We cannot determine Sheilas grade on even one of the tests. 


KEY FACT E1 


° If all the numbers in a set are the same, then that number is the average. 

¢ If the numbers in a set are not all the same, then the average must be greater 
than the smallest number and less than the largest number. Equivalently, at 
least one of the numbers is less than the average and at least one is greater. 





If Jessica's test grades are 85, 85, 85, and 85, her average is 85. If Gary's test grades 
are 76, 83, 88, and 88, his average must be greater than 76 and less than 88. What 
can we conclude if, after taking five tests, Kristen’s average is 90? We know that she 
earned exactly 5 x 90 = 450 points, and that either she got a 90 on every test or at 
least one grade was less than 90 and at least one was over 90. Here are a few of the 
thousands of possibilities for Kristen’s grades: 


(a) 90, 90, 90, 90,90 (b) 80, 90, 90, 90, 100 (c) 83, 84, 87, 97, 99 
(d) 77, 88, 93, 95,97 (e) 50, 100, 100, 100, 100 


In (b), 80, the one grade below 90, is 70 points below, and 100, the one grade above 
90, is 10 points above. In (c), 83 is 7 points below 90, 84 is 6 points below 90, and 87 
is 3 points below 90, for a total of 7 + 6 + 3 = 16 points below 90; 97 is 7 points above 
90, and 99 is 9 points above 90, for a total of 7 + 9 = 16 points above 90. 

These differences from the average are called deviations, and the situation in 
these examples is not a coincidence. 


KEY FACT E2 


The total deviation below the average is equal to the total deviation above the 
average. 





If the average (arithmetic mean) of 25, 31, and x is 37, what is the value of x? 


| | 





SOLUTION 1. 
Use KEY FACT E2. Since 25 is 12 less than 37 and 31 is G less than 37, the total 


deviation below the average is 12 + 6 = 18. Therefore, the total deviation above must 
also be 18. So, x = 37 + 18 = 55. 


SOLUTION 2. 


Use TACTIC E1. Since the average of the three numbers is 37, the sum of the 3 
numbers is 3 X 37 = 111. Then, 


25+31+x=1l1l>564+x=1lll>x-=55. 
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KEY FACT E3 


Assume that the average of a set of numbers is A. If a number x is added to the 
set and a new average is calculated, then the new average will be less than, equal 
to, or greater than A, depending on whether x is less than, equal to, or greater 
than A, respectively. 








Quantity B 


Quantity A 


The average (arithmetic mean) 
of the integers from 0 to 12 


The average (arithmetic mean) 
of the integers from 1 to 12 





SOLUTION 1. 
Quantity B is the average of the integers from 1 to 12, which is surely greater 
than 1. Quantity A is the average of those same 12 numbers and 0. Since the extra 


number, 0, is less than Quantity B, Quantity A must be dess [KEY FACT E3]. The 


answer is B. 


SOLUTION 2. 


Clearly the sum of the 13 integers from 0 to 12 is the same as the sum of the 12 
integers from 1 to 12. Since that sum is positive, dividing by 13 yields a smaller quo- 


tient than dividing by 12 [KEY FACT Bá]. 


Although in solving Example 4 we didn’t calculate the averages, we could have: 


8 
0+1+243+4+5+6+7+8+9+10+11+12=78and & =6. 


78 
1+2+3+4+5+6+7+8+9+10+11 +12 = 78 and 75 = 6.5. 


Notice that the average of the 13 consecutive integers 0, 1,...,12 is the middle inte- 
ger, 6, and the average of the 12 consecutive integers 1, 2,...,12 is the average of the 


two middle integers, 6 and 7. This ts a special case of KEY FACT E4. 


Whenever n numbers form an arithmetic sequence (one in which the difference 
between any two consecutive terms is the same): (i) he 
the numbers is the middle term in the sequence and (ii) 
age of the numbers is the average of the two middle terms, 
the average of the first and last terms. 

c sequence 6, 9, 12, 15, 18, the average is the mid- 
20, 30, 40, 50, 60, the average is 35, the aver- 
Note that 35 is also the average of the 





if n is even, the aver- 
which is the same as 


For example, in the arithmeti 
dle number, 12; in the sequence 10, 
age of the two middle numbers — 30 and 40. 
first and last terms—10 and 60. 


if n is odd, the average of 


TIP a 


Remember TACTIC 5 
from Chapter 9. 

We don’t have 

to calculate the 
averages, we just 
have to compare 
them. 
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Without doing any 
calculations, you 
should immediately 
realize that since the 
grade of 80 is being 
given more weight 
than the grade of 
90, the average will 
be closer to 80 than 
to 90 — certainly 
less than 85. 


TIP a 





On Thursday, 20 of the 25 students in a chemistry class took a test and their 
average was 80. On Friday, the other 5 students took the test, and their average 
was 90. What was the average (arithmetic mean) for the entire class? 


a 





SOLUTION. 
The class average is calculated by dividing the sum of all 25 test grades by 25. 


20 x 80 = 1600 points 
5 x 90 = 450 points 
1600 + 450 = 2050 points 


2050 
25 


Notice that the answer to Example 5 is not 85, which is the average of 80 and 90. 
This is because the averages of 80 and 90 were earned by different numbers of stu- 
dents, and so the two averages had to be given different weights in the calculation. 
For this reason, this is called a weighted average. 


KEY FACT E5 


To calculate the weighted average of a set of numbers, multiply each number in 


the set by the number of times it appears, add all the products, and divide by 
the total number of numbers in the set. 


e The first 20 students earned a total of: 
e The other 5 students earned a total of: 
e Add: altogether the class earned: 


¢ Calculate the class average: = §2. 





So, the solution to Example 5 should look like this: 
20(80) + 5(90) _ 1600+ 450 _ 2050 © 
25 25 oa 


Problems involving average speed will be discussed in Section 11-H, but we men- 


tion them briefly here because they are closely related to problems on weighted 
averages. 


82 





For the first 3 hours of his trip, Justin drove at 50 miles per hour. Then, due to 
construction delays, he drove at only 40 miles per hour for the next 2 hours. 
What was his average speed, in miles per hour, for the entire trip? 

@®40 ©43 ©46 ©48 ©50 


a MM 


SOLUTION. 
This is just a weighted average: 
3(50)+2(40) _ 150+80 _ 230 


5 5 5 = 46. 
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Note that in the fractions above, the numerator is the total distance traveled and 
the denominator the total time the trip took. This is a/ways the way to find an 
average speed. Consider the following slight variation on Example 6. 





For the first 100 miles of his trip, Justin drove at 50 miles per hour, and then 
due to construction delays, he drove at only 40 miles per hour for the next 
120 miles. What was his average speed, in miles per hour, for the entire trip? 


a miles per hour 





SOLUTION. 


This is not a weighted average. Here we immediately know the total distance 
traveled, 220 miles. To get the total time the trip took, we find the time for each 
portion and add: the first 100 miles took 100 + 50 = 2 hours, and the next 120 


miles took 120 = 40 = 3 hours. So the average speed was = = 44 miles per hour. 


Notice that in Example 6, since Justin spent more time traveling at 50 miles per 
hour than at 40 miles per hour, his average speed was closer to 50; in Example 6a, 
he spent more time driving at 40 miles per hour than at 50 miles per hour, so his 
average speed was closer to 40. 

Two other terms that are associated with averages are median and mode. In a set 
of n numbers that are arranged in increasing order, the median is the middle num- 
ber (if n is odd), or the average of the two middle numbers (if n is even). The mode 


is the number in the set that occurs most often. 





d the following number of phone calls 
each day: 2, 3, 9, 3, 5, 7, 7, 10, 7, 6. What is the average (arithmetic mean) 
of the median and mode of this set of data? 


@6 @62 ©65 ©8675 ©7 
nee 


During a 10-day period, Jorge receive 


SOLUTION. 


The first step is to write the data in increasing order: 
| 2, 3, 3, 5, 6, 7, 7, 7, 9, 10. 
° The median is 6.5, the average of the middle two numbers. 
© The mode is 7, the number that appears more times than any other. 


62t - 6.75 (D). 


°. The average of the median and the mode is 
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The median is actually a special case of a measure called a percentile. In the same 
way that the median divides a set of data into two roughly equal groups, percentiles 
divide a set of data into 100 roughly equal groups. P,,, the 63rd percentile, for 
example, is a number with the property that 63% of the data in the group is less than 
or equal to that number and the rest of the data is greater than that number. Clearly, 
percentiles are mainly used for large groups of data—it doesn’t make much sense to 
talk about the 63rd percentile of a set of data with 5 or 10 or 20 numbers in it. 
When you receive your GRE scores in the mail, you will receive a percentile rank- 
ing for each of your scores. If you are told that your Verbal score is at the 63rd per- 
centile, that means that your score was higher than the scores of approximately 63% 
of all GRE test takers (and, therefore, that your score was lower than those of 
approximately 37% of GRE test takers). 

From the definition of percentile, it follows that the median is exactly the same as 
the 50th percentile. Another term that is often used in analyzing data is quartile. 
There are three quartiles, Q,, Q,, and Qz, which divide a set of data into four 
roughly equal groups. Q,, Q,, and Q, are called the first, second, and third quartiles 
and are equal to Pys» Po and Pas respectively. So, if M represents the median, then 
M = Q, = Psg. A measure that is sometimes used to show how spread out the num- 
bers in a set of data are is the interquartile range, which is defined as the difference 
between the first and third quartiles: Q,- Q.. 

The interquartile range shows where the middle half of all the data lies. The 
interquartile range can be graphically illustrated in a diagram called a boxplot. A 
boxplot extends from the smallest number in the set of data (S) to the largest num- 
ber in the set of data (L) and has a box representing the interquartile range. The box, 
which begins and ends at the first and third quartiles, also shows the location of the 
median (Q,). The box may be symmetric about the median, but does not need to 
be, as is illustrated in the two boxplots, below. The upper boxplot shows the distri- 
bution of math SAT scores for all students who took the SAT in 2010, while the 


lower boxplot shows the distribution of math scores for the students at a very selec- 
tive college. 
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Twelve hundred 18-year-old boys were weighed, and their weights, in pounds, are 
summarized in the following boxplot. 


E| m 


110 120 130 140 150 160 170 180 190 200 210 220 230 240 


if the 91st percentile of the weights is 200 pounds, approximately how many of the 
students weigh less than 140 pounds or more than 200 pounds? 


@ 220 280 ©350 @410 ©4/0 
nc 


SOLUTION. . 

From the boxplot, we see that the first quartile is 140. So, approximately 25% of 

the boys weigh less than 140. And since the 91st percentile is 200, approximately 

9% of the boys weigh more than 200. So 25% + 9% = 34% of the 1,200 boys fall 


within the range we are considering. 


Finally, 34% of 1,200 = 0.34 x 1200 = 408, or approximately 410 (D). 


.blogspot.com 


a 
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Practice Exercises—Averages 


Discrete Quantitative Questions 


1. Michael’s average (arithmetic mean) on 4 tests 
is 80. What does he need on his fifth test to 


raise his average to 84? 


@ 82 
84 
© 92 
® 96 
© 100 


2. Maryline’s average (arithmetic mean) on 
4 tests is 80. Assuming she can earn no more 
than 100 on any test, what is the least she can 
earn on her fifth test and still have a chance 
for an 85 average after seven tests? 


@ 60 
® 7/0 
© 75 
© 80 
© 85 


3. Sandrine’s average (arithmetic mean) on 
4 tests is 80. Which of the following cannot 
be the number of tests on which she earned 
exactly 80 points? 


@ O 
® | 
© 2 
© 3 
© 4 





4. What is the average (arithmetic mean) of the 
positive integers from 1 to 100, inclusive? 
@® 49 
49.5 
© 50 
® 50.5 
© 51 


5. If 102+ 106 = 35, what is the average 
(arithmetic mean) of a and 6? 


6. Ifx+ y= 6, y+ Z=7, and z+ x= 9, what is 


the average (arithmetic mean) of x, y, and 2? 


@ H 
3 


© 1 
F a 


© 22 


7. If the average (arithmetic mean) of 5, 6, 7, 


and w is 8, what is the value of w? 


© 8 
® 12 
© 14 
® 16 
© 24 


8. What is the average (arithmetic mean) in 


degrees of the measures of the five angles 
in a pentagon? 


| degrees 


9. Ifa+ b= 3(c+ d), which of the following is 


the average (arithmetic mean) of a, b, c and d? 


c+d 
4 


®© 


3(c+d) 
8 


c+d 
2 





3(c+d) 
4 


10. In the diagram below, lines € and m are not 


parallel. 





If A represents the average (arithmetic mean) 
of the degree measures of all eight angles, 
which of the following is true? 


@® A= 45 
® 45<A< 90 
© A= 90 
® 90 < A< 180 
© A= 180 


11. What is the average (arithmetic mean) of 2!° 
and 22? 


®© 215 
2? 4210 
© 2? +21 
© 929 
© 30 


12. Let M be the median and m the mode of the 
following set of numbers: 10, 70, 20, 40, 70, 
90. What is the average (arithmetic mean) of 
Mand m: 


@ 50 
55 
© 60 
® 62.5 
® 65 





Quantity B 


Quantity A 


13. The average 
| (arithmetic mean) of 
| the measures of the 
| three angles of an 
| equilateral triangle 


The average 


the measures of the 
three angles of a 
right triangle 


Quantitative Comparison Questions 





(arithmetic mean) of 
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10 students took a test and the average grade 
was 80. No one scored exactly 80. 


Quantity A Quantity B 


14. The number of 5 
grades over 80 





De Oe, 
Quantity A Quantity B 
15. The average 180 
(arithmetic mean) 


of 2x and 2y 





There are the same number of 
boys and girls in a club. 
The average weight of the boys is 150 pounds. 
The average weight of the girls is 110 pounds. 


Quantity A Quantity B 
16. The number of The number of 
boys weighing girls weighing 
over 150 over 110 





The average (arithmetic mean) of 


22, 38, x, and yis 15. 





x > 0 
Quantity A Quantity B 
L 7. y 0 
Quantity A Quanuty B 
18. The average The average 


(arithmetic mean) 
of the odd numbers 
between 2 and 12 


(arithmetic mean) 
of the even numbers 
between 1 and 11 





Quantity A Quantity B 
19. The average The average 


(arithmetic mean) 


of 0, 17, 217, 417 


(arithmetic mean) 


of 17, 217, 417 





y>O0 


Quantity A Quantity B 


20. The average The average 
(arithmetic mean) (arithmetic mean) 
of x and y of x, y, and 2y 
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ANSWER KEY 
1.E 5.1.75: 9 LE 13. C 17. B 
2C 6. A 10. C 14. D 18. B 
3. D AO 11. C 15. C 19. A 
4. D 8.108 12.D 16. D 20. D 


Answer Explanations 


1. (E) Use TACTIC E1. For Michael’s average on five tests to be an 84, he 
needs a total of 5 x 84 = 420 points. So far, he has earned 4 x 80 = 320 
points. Therefore, he needs 100 points more. 


2. (C) Use TACTIC E1. So far, Maryline has earned 320 points. She can 
survive a low grade on test five if she gets the maximum possible on both 
the sixth and seventh tests. So, assume she gets two 100s. Then her total 
for tests 1, 2, 3, 4, 6, and 7 would be 520. For her seven-test average to be 


85, she needs a total of 7 x 85 = 595 points. Therefore, she needs at least 
595 — 520 = 75 points. 


3. (D) Since Sandrine’s 4-test average is 80, she earned a total of 4 x 80 = 320 
points. Could Sandrine have earned a total of 320 points with: 


0 grades of 80? Easily; for example, 20, 100, 100, 100 or 60, 70, 90, 100. 
l grade of 80? Lots of ways; 80, 40, 100, 100, for instance. 

2 grades of 80? Yes; 80, 80, 60, 100. 

4 grades of 80? Sure: 80, 80, 80, 80. 


3 grades of 80? NO! 80 + 80 + 80 + x= 320 > x = 80, as well. 


4. (D) Clearly, the sequence of integers from 1 to 100 has 100 terms, and so by 
KEY FACT E4, we know that the average of all the numbers is the average of 
the two middle ones: 50 and 51. The average, therefore, is 50.5. 


>. 1.75 Since 10a + 10% = 35, dividing both sides of the equation by 10, we get 
that a+ b = 3.5. Therefore, the average of a and bis 3.5 + 2 = 1.75. 


6. (A) Whenever a question involves three 


equations, add them: ot = © 

Jaze 7 

T or xe 9 

2x ly +t 22222 

Divide by 2: xty+z=11 

The average of x, y, and zis TIF? _ 1 
3 


7. (C) Use TACTIC E1: the sum of the 4 numbers is 4 times their average: 
5+6+7+w=4X8=32 > 18+ w=32 => we 14. 


8. 108 The average of the measures of the five angles is the sum of their meas- 


ures divided by 5. The sum is (5 — 2) x 180 = 3 x 180 = 540 (see Section 
11-K). So, the average is 540 + 5 = 108. 





J: 


10. 


l1. 


PA 


14. 


15. 


16, 


l 


N 


18. 


19. 


20. 
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(E) Calculate the average: 


atb+ctd _3e+d)tct+d _3ct3dtctd _ác+4d yy 
4 B 4 E á 4 


(C) Since a+ b+ c+ d= 360, and e+ f+ g+ h= 360 (see Section 11-I), the 
sum of the measures of all 8 angles is 360 + 360 = 720, and their average is 
720 + 8 = 90. 


10 20 10 20 
(C) The average of 2!9 and 27° is ai ae = + — = 2? 4 2'?. 


(D) Arrange the numbers in increasing order: 10, 20, 40, 70, 70, 90. M, the 
oe = 55; the mode, 


median, is the average of the middle two numbers: 


m, is 70, the number that appears most frequently. The average of M and m, 
therefore, is the average of 55 and 70, which is 62.5. 


. (C) In any triangle, the sum of the measures of the three angles is 180°, and 


the average of their measures is 180 + 3 = 60. 


(D) From KEY FACT E1, we know only that at least one grade was above 80. 
In fact, there may have been only one (9 grades of 79 and 1 grade of 89, for 
example). But there could have been five or even nine (for example, 9 grades 
of 85 and 1 grade of 35). | 

Alternative solution. The ten students scored exactly 800 points. Ask, “Could 
they be equal?” Could there be exactly five grades above 80? Sure, five grades 
of 100 for 500 points and five grades of 60 for 300 points. Must they be 
equal? No, eight grades of 100 and two grades of 0 also total 800. 


+2 
(C) The average of 2x and 2y is a = x + y, which equals 180. 


(D) It is possible that no boy weighs over 150 (if every single boy weighs 
exactly 150); on the other hand, it is possible that almost every boy weighs 


over 150. The same is true for the girls. 


. (B) Use TACTIC El: 22 + 38 + x+ y= 4(15) = 60 = 60 + x+ y = 60 => 


x+ y=0Q. 


Since it is given that x ts positive, y must be negative. 


(B) Don’t calculate the averages. Quantity A is the average of 2, 4, 6, 8, ; 
and10. Quantity B is the average of 3, 5, 7, 9, and 11. Since each of the five 


numbers from Quantity A is less than the corresponding number from 
Quantity B, Quantity A must be less than Quantity B. 

(A) You don’t have to calculate the averages. Quantity A is clearly positive, 
and by KEY FACT E3, adding 0 to the set of numbers being averaged must 
lower the average. 

(D) Use KEY FACT E3: If x< y, then the average of x and y is less than y, 
and surely less than 2y. So, 2y has to raise the average. On the other hand, 


if xis much larger than y, then 2y would lower the average. 
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| Algebra 


For the GRE you need to know only a small portion of the algebra normally taught 
in a high school elementary algebra course and none of the material taught in an 
intermediate or advanced algebra course. Sections 11-F, 11-G, and 11-H review only 
those topics that you absolutely need for the GRE. 


11-F. POLYNOMIALS 


Even though the terms monomial, binomial, trinomial, and polynomial are not used 
on the GRE, you must be able to work with simple polynomials, and the use of these 
terms will make it easier for us to discuss the important concepts. 


A monomial is any number or variable or product of numbers and variables. Each 
of the following is a monomial: 


3 4 x y 3x —4xyz 5x? 1.5xy* 2364 


The number that appears in front of the variables in a monomial is called the coef- 
ficient. The coefficient of 52° is 5. If there is no number, the coefficient is 1 or —1, 
because x means 1x and —a means —] aé?. 


On the GRE, you could be asked to evaluate a monomial for specific values of the 
variables. 






What is the value of -3a2b when a = —4 and b = 0.5? 
: @-72 @®-24 ©24 BO 48 © 72 
SOLUTION. 


Rewrite the expression, replacing the letters a and 6 with the numbers —4 and 0.5, 
respectively. Make sure to write each number in parentheses. Then evaluate: 


a ~3(-4)2(0.5) = -3(16)(0.5) = -24 (B). 










CAUTION 


Be sure you follow PEMDAS (see Section 11-A): handle exponents 
before the other operations. In Example 1, you cannot multiply —4 by 
~3, get 12, and then square the 12; you must first Square —4. 


A polynomial is a monomial or the sum of two or more monomials. Each mono- 


mial that makes up the polynomial is called a term of the polynomial. Each of the 
following is a polynomial: 


Zz 2 
2x 2x% +3 3Bxt*-7 x?+5x-1 a?b + b2a x2 — y? w.—-2wt ! 
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The first polynomial in the above list is a monomial; the second, third, fifth, and 
sixth polynomials are called binomials, because each has two terms; the fourth and 
seventh polynomials are called trinomials, because each has three terms. Iwo terms 
are called like terms if they have exactly the same variables and exponents; they can 
differ only in their coefficients: 5a’6 and —34° b are like terms, whereas aband ba 
are not. 

The polynomial 3x7 + 4x + 5x + 2x + x—7 has 6 terms, but some of them are 


like terms and can be combined: 
3x2 42x%=5x% and 4x+5x4+ x= 10x. 


So, the original polynomial is equivalent to the trinomial 5x + 10x— 7. 


KEY FACT F1 


TIP L 


To add, subtract, 
multiply, and divide 
polynomials, use the 
usual laws of arith- 
metic. To avoid care- 
less errors, before 
performing any arith- 
metic operations, 
write each polyno- 
mial in parentheses. 





The only terms of a polynomial that can be combined are like terms. 


KEY FACT F2 


To add two polynomials, put a plus sign between them, erase the parentheses, 
and combine like terms. 





What is the sum of 5x2 + 10x — 7 and 3x? — 4x + 2? 


| 





SOLUTION. 

(5x7 + 10x—7) + (3x* — 4x + 2) 
= 5x2 + 10x—7 + 3x7-4x+2 
= (5x2 + 3x2) + (10x— 4x) + (-7 + 2) 
= 8x2 + 6x- 5. 


KEY FACT F3 


To subtract two polynomials, change the minus sign between them to a plus 
sign and change the sign of every term in the second parentheses. Then just use 
KEY FACT F2 to add them: erase the parentheses and then combine like terms. 





CAUTION 
a subtraction problem. 


Make sure you get the order right in 








312 New GRE 


Mathematics Review 





Subtract 3x? — 4x + 2 from 5x2 + 10x — 7. 





| 
: 
SOLUTION. 
Be careful. Start with the second polynomial and subtract the first: 


(Sx* + 10x- 7) — (3x* — áx + 2) = (5x2 + 10x—7) + (-3x* + 4x—2) = 2x? + 14x-9. 





What is the average (arithmetic mean) of 5x2 + 10x- 7, 3x2 — 4x + 2 
and 4x2 + 2? | 





SOLUTION. 
As in any average problem, add and divide: 


(5x? + 10x—7) + (3x2 — 4x + 2) + (4x7 + 2) = 12x2 + 6x - 3, 
and by the distributive law (KEY FACT A21), 12x +6x—-3 = 4x7 + 2x- 1. 


2 
KEY FACT F4 


To multiply monomials, first multiply their coefficients, and then multiply 
their variables (letter by letter), by adding the exponents (see Section 11-A). 








What is the product of 3xy?z3 and —2x2y2? 
ee ee 


SOLUTION. 
(3xy*z°)(—2x*y?) = 3(-2)(x)(x?)(y?)(y2)(z3) = ~6x3y 423. 
All other polynomials are multiplied by using the distributive law. 


KEY FACT F5 


To multiply a monomial by a polynomial, ; : i 
nomial by hemonomial: polynomial, just multiply each term of the poty 





What is the product of 2a and 3a? — 6ab + b°? 





SOLUTION. 
> a 


2a(3a2 — 6ab + b?) = 6a? -12a*b+ 2ab?. 


On the GRE, the only other polynomials that you could be asked to multiply are 


two binomials. 


KEY FACT F6 


To multiply two binomials, use the so-called FOIL method, which is really 
nothing more than the distributive law: Multiply each term in the first paren- 
theses by each term in the second parentheses and simplify by combining 
terms, if possible. 


(2x —7)(3x + 2) = (2x)(3x) + (2x)(2) + (-7)(3x) + (-7)(2) = 


First terms Outer terms Inner terms Last terms 


6x2 + 4xn—21x- 14 = 6x* — 17x- 14 












SRY 


What is the value of (x — 2)(x + 3) — (x- 4)(x + 5)? 


a 





SOLUTION. 
First, multiply both pairs of binomials: 


(x— 2)(x + 3) = ye 4 3x —-2x-6 = x* 4+ x-6 
(x —4)(x + 5) = x2 + 5x— 4x— 20 = x? + x— 20 


Now, subtract: 
S A em 20 a a ae 20s 


KEY FACT F7 


The three most important bino 





mial products on the GRE are these: 


2 2 
e (x= (x+ y) =x? +y- ys : 
= -J= (x— ay) x2 aH A 
e (ea Qa (x4 Niet y= x2 tyr yer ya ATS 
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TIP a 


if you memorize 
these, you won't 
have to multiply 
them out each time 
you need them. 


PETES 


a kinadei iaaa met naa aim e P0 aiaa am aaan r ee ar aa mE. b aa orar aram a anin vei a o nim ei ea 


Fa rt a STS a i 


a 
aa 
ae 
a 
vy 
K 
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Ifa- b=7 and a + b= 13, what is the value of a? - b?? 


o 





SOLUTION. 

In Section 11-G, we will review how to solve such a pair of equations; but even if 
you know how, you should not do it here. You do not need to know the values of 
a and 6 to answer this question. The moment you see a? — 67, you should think 


(a— 6)(a+ b). Then: 
a — È = (a- bla + b) = (7)(13) = 91. 






e n RRO E ERY 


If x? + y? = 36 and (x + y)? = 64, what is the value of xy? 


[| | 





SOLUTION. 


64 = (x + J) = x? + 2xy + y? = x? + y? + xy = 36 + 2x}. 
Therefore, 2xy = 64 — 36 = 28 > xy = 14. 


On the GRE, the only division of polynomials you might have to do is to divide 
a polynomial by a monomial. You will not have to do long division of polynomials. 


KEY FACT F8 


To divide a polynomial by a monomial, use the distributive law. Then simplify 
each term by reducing the fraction formed by the coefficients to lowest terms 
and applying the laws of exponents. 








What is the quotient when 32a2b + 12ab3c is divided by 8ab? 
a 


SOLUTION. 


i 
By the distributive law, 32a b + 12ab*c = 32a°b + 12ab*c 
8ab 8ab 8ab 


Now reduce each fraction: 4a + 3 5, 
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On the GRE, the most important way to use the three formulas in KEY FACT 
F7 is to recognize them in reverse. In other words, whenever you see x” — y*, you 
should realize that it can be rewritten as (x — y)(x + y). This process, which is the 
reverse of multiplication, is called factoring. 





Quantity A Quantity B 
The value of The value of 
x2 + 4x + 4 when x? — 4x +4 when 
x= 95.9 x= 99.5 





SOLUTION. 

Obviously, you don’t want to plug in 95.9 and 99.5 (remember that the GRE 
never requires you to do tedious arithmetic). Recognize that L + 4x +4 is equal to 
(x + 2)? and that x? — 4x + 4 is equal to (x - 2)*. So, Quantity A is just 
(95.9 + 2)2 = 97.92, whereas Quantity B is (99.5 — 2)* = 97.52. Quantity A is greater. 





What is the value of (1,000,001)? — (999,999)2? 


ee 





SOLUTION. 


Do not even consider squaring 999,999. You know that there has to be an easier way 
to do this. In fact, if you stop to think, you can get the right answer in a few 
seconds. This is just 2 — & where a = 1,000,001 and b = 999,999, so change it to 


(a~ bla + b): 
(1,000,001)? — (999,999) = (1,000,001 — 999,999) (1,000,001 + 999,999) = 
(2) (2,000,000) = 4,000,000. 


Although the coefficients of any of the terms in a polynomial can be fractions, as 


in g 1, the variable itself cannot be in the denominator. An expression such as 


St x which does have a variable in the denominator, is called an algebraic fraction. 





ble with algebraic fractions, since they are han- 
es that you reviewed in Section 11-B for adding, 
fractions apply to algebraic fractions, as well. 


Fortunately, you should have no trou 
dled just like regular fractions. The rul 
subtracting, multiplying, and dividing 
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Practice Exercises—Polynomials 


What is the sum of the reciprocals of xê and y*? 




















Discrete Quantitative Questions 5. Ifc? + d? = 4 and (c- d)” = 2, what is the 
SOLUTION. | ny? value of cd? 
l | 1. What is the value of ———— when a= 117 ®© | 
To add > +> you need a common denominator, which is xy’. a-b 
x y | and 6= 118? w 
Multiply the numerator and denominator of by y? and the numerator and ~ ; 
| — = 
) denominator of by x2, and then add: 2 , 
! 1 2. If a2 — b? = 21 and a? + b? = 29, which of | 
| atk. 2 7 2.2 6. What is the value of 
! E opela x? x ty the following could be the value of ab? on 
2 + = + = oY | (2x + 3)(x+ 6) — (2x- 5)(x + 10)? 
| i 2 2 2,2 ee 2 2 Indicate al possible values. 
| a A i i a 20 j ® 32 
-10 16 
| Often, the way to simplify algebraic fractions is to factor the numerator or the 5 V2 © 68 
i denominator or both. Consider the following example, which is harder than any- | © 4x2 + 30x + 68 
| : thing you will see on the GRE, but still quite manageable. : 10 ® 4x2 + 30x - 32 
d 
| 3. What is the average (arithmetic mean) of 1 l 1 ee EEE 
l i 2 4 2x— 3, 3x2 — Ix — 3, and 30 — 4x2? rA f- ie and ab = c, what is the average 
, 4x” -x 
l What is the value of —— > —*— P 2 Faand b? 
| at is the value of (x + (6x 3) when x = 9999? D 8x“ + 4x +24 ot aan 
| 3 ® 0 
| | | | 8x7 +24 | 
: | ————— £ 
| : 3 2 
| | SOLUTION. | | © 24 — 4x © 1 
| Dont use FOIL to multiply the denominator. That’s going the wrong way. We want 3 
| to simplify this fraction by factoring everything we can. First factor an x out of the | © -12 © £ 
| numerator and notice that whar’s left is the difference of two squares, which can be | © 8 A 
J factored. Then factor out the 3 in the second factor in the denominator: a+b 
i j 4. What is the value of x? + 12x + 36 when O 
: ára __x(4x' =I) _ x@e~TQetty x x= 994? i 
i (2x + 1)(6x — 3) 7 (2x + 1)3(2x - 1 ~ 3 Tae | 
| oo iil iil o 8. If x? =y = 28 and x— y = 8, what is the 
: So, instead of plugging 9999 into the original expression, plug it into A | © 100 000 average of x and y? 
od ae ® 988,036 ® 1.75 
od ® 1,000,000 3.9 
© 8 
© 10 





‘aaa 
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9. Which of the following is equal to 


Pi 


® 4 


@ 10 
® 64 
© 98 
® 100 
© 102 


2 
. If Gad = 100, what is the value of = +a? 
a 


a 


Quantitative Comparison Questions 


@® Quantity A is greater. 

-®© Quantity B is greater. 

~ © Quantities A and B are equal. = 

© It is impossible to determine which - 
quantity is greater. o 






















n<0 
Quantity A Quantity B 
11. ~2r (-2n)* 
d<c 
Quantity A Quantity B 
12. (c-d)(c+d) (c—d)(c- 4) 
x= —3 and y= 2 
Quantity A Quantity B 
13. ~x7y3 0 
Quantity A Quantity B 
14. (r+ s\(r—s) r(s+n—s(rt+5 
Quantity A Quantity B 
5x? —20 
15. SS 4x +8 
x-2 
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ANSWER KEY 

1.2355 4E 7. B 13. B 
LAC SA 8. A 11. B 14. C 
3. E 6. C 9. B 15. D 


Answer Explanations 


l. 


2 


l 

l 1 1 = 
AB eee ee ; 
e ep 2 2 


2 2 
— b (a—b}(a +b) 
ae Ae eed + 118 25): 
a? a— b a-b 
(A)(C) Adding the two equations, we get that 2a2 = 50 > a7 = 25 => b = 4. 
So, a= 5 or —5 and 6 = 2 or —2. The only possibilities for their product are 10 
and —10. (Only A and C are true.) 3 


. (E) To find the average, take the sum of the three polynomials and then 


divide by 3. Their sum is 
(x2 + 2x — 3) + (3x2 — 2x — 3) + (30 — 4x°) = 24, and 24 + 3 = 8. 


. (Œ) You can avoid messy, time-consuming arithmetic if you recognize that 


x2 + 12x + 36 = (x + 6). The value is (994 + 6)? = 1000* = 1,000,000. 


. (A) Start by squaring c- d: 2 = (c — d)? = c2 —2cd+ d= e? + d* -2cd= 


4 —2cd. 
So, 2 = 4 - 2cd > 2cd = 2 > cd = 1. 


. (C) First multiply out both pairs of binomials: (2x + 3)(x + 6) = 2x + 15x+ 18 


and (2x ~ 5)(x + 10) = 2x* + 15x—- 50. 
Now subtract: (2x7 + 15x + 18) — (2.2 + 15x— 50) = 18 — (—50) = 68. 


a+b 








AEO Ate jedra 
ab C 


. (A) L- P = (x— (x + y) => 28 = B(x + => x+ y= 28 +8 = 3.5. 
5 


O xt J: 
Finally, the average of xand yis = a = 1.75. 


l i l l 2 i +244? 
. (B) Expand each square: (+a) eer 2 z (a) + a = ; 
a a 


a 


Sim; ] sod 2 
imilarly, | —--g| =—=- EE 
a 


l A ee 
Subtract: (azra) = (5-244 = 4, 
a 


a 


: l ee 
10. (C) 100= (4+. = +2407 44 = 98. 


a 
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11. (B) Since n is negative, n? is positive, and so —2n7 is negative. Therefore, 


Quantity A is negative, whereas Quantity B is positive. 


Quantity A Quantity B 
12. (D) c> d= c- dis positive, 


so divide each side by c — d c+d cd 
Subtract ¢ from each quantity: d -d 
If d= 0 the quantities are equal; if d= 1, they aren't. 


13. (B) Quantity A: —(—3)?23 = — (9)(8) = -72. 
14. (C) Quantity B: r(s+ r) -= s(r+ 9 = rs+ r2—sr—s¢ =r- 5 
Quantity A: (r+ s)\(r— 5) = r? — s. 


2 2 
15. (D) Quantity A: 2% A a — 4) e _ 51, , 9. 


SS 
— 


x—2 x—2 x— 2 


Quantity B: 4x + 8 = 4(x + 2). If x = —2, both quantities are 0; for any other 
value of x the quantities are unequal. 





eS Se E 
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11-G. SOLVING EQUATIONS AND INEQUALITIES 


The basic principle that you must adhere to in solving any equation is that you can 
manipulate it in any way, as long as you do the same thing to both sides. For example, 
you may always add the same number to each side; subtract the same number from 
each side; multiply or divide each side by the same number (except 0); square each 
side; take the square root of each side (if the quantities are positive); or take the 
reciprocal of each side. These comments apply to inequalities, as well, except you 
must be very careful, because some procedures, such as multiplying or dividing by a 
negative number and taking reciprocals, reverse inequalities (see Section 11-A). 

Most of the equations and inequalities that you will have to solve on the GRE 
have only one variable and no exponents. The following simple six-step method can 
be used on all of them. 





if Zx+ 3(x — 2) = 2(x + 1) + 1, what is the value of x? 


| 





SOLUTION. 
Follow the steps outlined in the following table. 


Step What to Do Example 1 











1 Get rid of fractions and decimals Multiply each term by 2: 
by multiplying both sides by the Lowest | x+ 6(x — 2) = 4(x + 1) + 2. 
Common Denominator (LCD). 

2 Get rid of all parentheses by using x+6x—12=4x4+4+42. 


the distributive law. 
3 Combine like terms on each side. 
By adding or subtracting, get all the 







7x-12=4x+ 6. 
Subtract 4x from each side: 








variables on one side. 3x- 12 =6. 
5 By adding or subtracting, get all the Add 12 to each side: 
plain numbers on the other side. 3x = 18. 
6 Divide both sides by the coefficient Divide both sides by 3: x=6. 





of the variable.* 


‘Note: If you start with an inequality and in 
remember to reverse the inequality (see KE 


Step 6 you divide by a negative number, 
Y FACT A24). 


n any equation on the GRE, because it required all 
happens. Think of the six steps as a list of ques- 
f each step is necessary. If it isnt, move on to the 


Example 1 is actually harder tha 
SIX steps. On the GRE that never 
tions that must be answered. Ask 1 
next one; if it is, do it. 


Let’s look at Example 2, which does not require all six steps. 
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Step | Question Yes/No | What to Do 


Yes To get rid of them, multiply 
by 15. 


15[ 2x. + 15( <x + 
5 3 


15(120) = 15(x) 
6x + 5x + 1800 = 15x 





Are there any fractions 
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i 

| 
| or decimals? 










For what real number n is it true that 3(n — 20) = n? 


basil 


SOLUTION. Do whichever of the six steps are necessary. : 2 | Are there any parentheses? No | 


i Yes Combine them: 
Step What to Do 
O 








Are there any like terms to 


combine? 11x + 1800 = 15x. 


































Are there any fractions or N 4 | Are there variables on Yes Subtract 11x from 
decimals? both sides? each side: 1800 = 4x. 
2 Are there any parentheses? Yes Get rid of them: ; 5 | Is there a plain number on No 
3n-60=n. : the same side as the variable? 
3 Are there any like terms to No | 6 Does the variable have a Yes Divide both sides by 4: 
combine? | coefficient? x = 450. 
4 Are there variables Yes Subtract n from each side: l ; : ‘th oaan] d 
on both sides? 2n- 60-0. Sometimes on the GRE, you are given an equation with several variables an L 
5 Is there a plain number on Yes Fe E asked to solve for one of them in terms of the others. TIP 
the same side as the variable? 2n = 60. TACTI In applying the six- 
| C step method, you 
shouldn’t actuall 
° ae vali ne Divide both sides by 2: ; G2 write out the aoe 
al n= 30. | When you have to solve for one variable in terms of the others, treat all of the oth- as we did in Examples 
. l . 1-4, since it would 
ers as if they were numbers, and apply the six-step method. Been ae tree 
ing. Instead, use the 
TACTIC method as a guide- 





line and mentally go 
through each step, 


G1 | If a = 3b—c, what is the value of b in terms of a and c? doing whichever ones 


Memorize the six steps in order and use this method whenever you have to solve this aresrequired: 
> a à | 
type of equation or inequality. : 








SOLUTION. 


To solve for b, treat a and cas numbers and use the six-step method with b as the 


| variable. 


brother received — of it, and the youngest received the remaini 0. | 2 Are there any parentheses? No 
3 emaining $12 | y 

What was the value of the prize? | 3 Are there any like terms to combine? | No 

: 4 


wal En 





Three brothers divided a prize as follows. The oldest received < of it, the middle 
5 


— 
> 
pm) 
D 
= 
-g 
(42) 
— 
en 
Q) 
=) 

< 
=> 
me 
pa) 
O 
= 

Q 
> 
p 
© 
on 
Q 
@ 
Q. 
3 
= 
o) 
~D 


Remember: the only 
variable is b. 


Remember: we're considering 
cas a number, and it is on 
the same side as b, the 









Is there a plain number on 
the same side as the variable? 





SOLUTION. | l 
If 2 l variable. Add c to both sides: 
x represents the value of the prize, then x + —x+120= x ae Cre: 
Solve this equation using the six-step method. 6 | Does the variable have Yes meee sidesiby a: 
a icient? p=. 
coefficient 3 
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Very often, solving 
the equation is not 
the quickest way to 
answer the question. 
Consider Example 6. 


TIP a 


Sometimes when solving equations, you may see a shortcut. For example, to solve 
7(w — 3) = 42, it saves time to start by dividing both sides by 7, getting w- 3 = 6, 
rather than by using the distributive law to eliminate the parentheses. Similarly, if 


: E E TE E ' 
you have to solve a proportion such as > = 5> it is easier to cross-multiply, getting 


5x= 21, than to multiply both sides by 35 to get rid of the fractions (although that's 
exactly what cross-multiplying accomplishes). Other shortcuts will be illustrated in 
the problems at the end of the section. If you spot such a shortcut, use it; but if you 
dont, be assured that the six-step method always works. 





lf x-— 4 = 11, what is the value of x — 8? 
@-15 @®M-7 ©-1 O©7 ©15 





SOLUTION. 
Going immediately to Step 5, add 4 to each side: x = 15. But this is zot the answer. 
You need the value not of x, but of x— 8: 15 — 8 = 7 (D). 

As in Example 5, on the GRE you are often asked to solve for something other 


than the simple variable. In Example 5, you could have been asked for the value of 
xX or x + 4 or (x— 4)’, and so on. 


TACTIC 





As you read each question on the GRE, on your scrap paper write down whatever 


you are looking for, and circle it. This way you will always be sure that you are 
answering the question that is asked. 





If 2x — 5 = 98, what is the value of 2x + 5? 


Oo 





SOLUTION. 


The first thing you should do is write 2x + 5 on your paper and circle it. The fact 
that you are asked for the value of something other than x should alert you to look 
at the question carefully to see if there is a shortcut. 


° The best approach here is to observe that 2x + 5 is 10 more than 2x— 5, so the 
answer is 108 (10 more than 98). 

° Next best would be to do only one step of the six-step method, add 5 to both 
sides: 2x = 103. Now, add 5 to both sides: 2x + 5 = 103 +5 = 108. 


e The worst method would be to divide 2x = 103 by 2, get x = 51.5, and then use 
that to calculate 2x + 5. 
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lf wis an integer, and the average (arithmetic mean) of 3, 4, and wis less than 10, 
what is the greatest possible value of w? 
@®9I ©10) ©17 O@©22 © 23 


TT a 


SOLUTION. 


3+44+w 


Set up the inequality: < 10. Do Step 1 (get rid of fractions by multiply- 


ing by 3): 3 + 4 + w < 30. Do Step 3 (combine like terms): 7 + w < 30. Finally, do 
Step 5 (subtract 7 from each side): w < 23. Since wis an integer, the most it can be 
is 22 (D). 


The six-step method also works when there are variables in denominators. 





4 3 10, 
For what value of xis — + — = —! 
X 5 X 


@®5 ®©10 ©20 ®30 © 50 
i amaaa 


SOLUTION. Multiply each side by the LCD, 5x: 
E 3). (12) = 20+ 3x= 50. 
5] a3 \ 


Now solve normally: 20 + 3x = 50 = 3x = 30 and so x = 10 (B). 





+ 3, which of the following is an expression for x in 


If xis positive, and y = 5x? 
terms of y? 


5 fy-3 Jy -3 Jy -43 
@ |La o |2? o Y o~ © 





SOLUTION. ; 
The six-step method works when there are no exponents. However, we can treat x 
as a single variable, and use the method as far as possible: 

2 TS az ad 
y= 5x24 3 y= Oe = 5 Ao 


Now take the square root of each side: since x is positive, the only solution is 


x= 2-3 (B). 
5 
CAUTION 


Doing the same thing to each side of an equation pie dey a a n i 
same thing to each term of the equation. Study Examples 
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ae 





se 
pow 
Bed 
iy 




















1 d What is the largest value of x that satisfies the equation 2x* — 3x = 0? 
IESi If — = — + — , what is ain terms of b and c? 
a b cœ ®©0 @©15 ©2 ©25 ©3 
E RN ee ran arm Oe TO ee 
NOTE 
You cannot just SOLUTION i. . SOLUTION. l 7 
take the reciprocal First add the fractions on the right hand side: | When an equation has an x*-term and an x-term but no constant term, the way to 
of each term; ii a we | solve it is to factor out the x and to use the fact that if the product of two numbers 
| the answer is not me ee Se ie an is 0, one of them must be 0 (KEY FACT A3): 
; a= b+ c. Here are a b C bc 
i two solutions. 2x? — 3x = 0 => x(2x—3)=0 
, =0 or 2x-3=0 
Now, take the reciprocal of each side: a = z ; | 5 ae 
; te | x=0 or 2x=3 
: SOLUTION 2. : x= 0 of x= 1.5. 
| Use the gir method. Multiply each term by abc, the LCD: ; The largest value is 1.5 (B). 
£ 9 be{ 2 = abe (+) + aby 2) => bc = ac + ab= ac + b) > a= p z i In another type of equation that occasionally appears on the GRE, the variable is 
i in the exponent. These equations are particularly easy and are basically solved by 
inspection. 





If a > 0 and a? + b? = c2, what is a in terms of b and c? 





If 2X+3 = 32 what is the value of 3*+ 2? 


125 
SOLUTION. a? + b? = c* = a? = ¢? — b2, Be careful: you cannot now take the @ 5 9 ©27 ©81 © 


| a pd CAS ree 
square root of each term and write, a= c— b. Rather, you must take the square root 


of each side: a = Va aN — 5%. 


SOLUTION. | 
How many 2s do you have to multiply together to get 32? If you don’t know that 


There are a few other types of equations that you could have to solve on the GRE. its 5, just multiply and keep track. Count the 2s on your fingers as you say to your- 
Fortunately, they are quite easy. You probably will not have to solve a quadratic equa- self, “2 times 2 is 4, times 2 is 8, times 2 1s 16, times 2 is 32.” Then 
tion. However, if you do, you will nor need the quadratic formula, and you will not 7x43. 32 22D => x+3=52x=2. 
have to factor a trinomial. Here are two examples. 
Therefore, x + 2 = 4, and 3*** = 34 =3x 3x 3x 3 = 81 (D). 

of an equation have variables in the exponents. In that 
both exponentials with the same base. 

| 

| 


Occasionally, both sides 
Case, it is necessary to write 





If x is a positive number and x? + 64 = 100, what is the value of x? 
@M6 @®12 ©13 ©14 ©36 











SOLUTION. When there is an x?-term, but no x-term, we just have to take a If 4¥+3 — gw-1 what is the value of w? 


square root: @®0 @®1 ©2 ©3 ©9 


x* + 64 = 100 = x? = 36 > x= V36 = 6 (A). SOLUTION 


Since it is necessary to have the same base 


| and 8 = 23. Then 
(23)¥-1 = q3(w-1) . 23-3, 


> . « 2 
on each side of the equation, write 4 = 2 


4v+3 _ (22)¥+3 z q2(w + 3) q2w + 6 and gu-l = 


So, 220 +6 _ 23-3 => 2w + 6 = 3w- 3 > w= 9 (E). 
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Systems of Linear Equations 


The equations x + y= 10 and x— y = 2 each have lots of solutions (infinitely many, 
in fact). Some of them are given in the tables below. 


x+y=10 





| However, only one pair of numbers, x = 6 and y = 4, satisfy both equations 
simultaneously: 6 + 4 = 10 and 6 — 4 = 2. This then is the only solution of the 


system of equations: 
x—y=2 

A system of equations is a set of two or more equations involving two or more 
variables. To solve such a system, you must find values for each of the variables that 
will make each equation true. In an algebra course you learn several ways to solve 
systems of equations. On the GRE, the most useful way to solve them is to add or 
subtract (usually add) the equations. After demonstrating this method, we will show 
in Example 19 one other way to handle some systems of equations. 


TACTIC 


To solve a system of equations, add or subtract them. If there are more than two 
equations, add them. 





Quantity A Quantity B 
x 
y 


ee 





P- 
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SOLUTION. 
Add the two equations: x+y=10 
+x-y= 2 
2% = 12 
x= 6 


Replacing x with 6 in x + y= 10 yields y = 4. So, Quantity A is greater. 





lf 3a + 5b = 10 and 5a + 3b = 30, what is the average (arithmetic mean) 








of a and b? 
SOLUTION. 
Add the two equations: 3a+5b=10 
+ 5a + 3b= 30 
8a + 8b= 40 
Divide both sides by 8: a+b=5 
+b 5 
The average of a and 1s: 4 > aaa 25 


NOTE: It is not only unnecessary to first solve for a and 6(a=7.5 and 6 = -2.5.), 
but, because that procedure is so much more time-consuming, it would be foolish 


to do so. 






SRS ees Ao NT SO 


7a- 3b = 200 


7a + 3b = 100 
Quantity A Quantity B 
b 
a 
nea 


SOLUTION. | 
Don’t actually solve the system. Add the equations: 


14a = 300 > 7a= 150. 


quation, we get 150 + 36 = 100; so 36, and 


So, replacing 7a with 150 in the second e 
7 eal sitive. Therefore, a> b, and Quantity A is 


hence $, must be negative, whereas 4 1s po 
greater, 


Occasionally on the GRE, it is as easy, Or easier, to solve the system by substitution. 


TIP Ll 


On the GRE, most 
problems involving 
systems of equations 
do not require you 
to solve the system. 
They usually ask for 
something other than 
the values of each 
variable. Read the 
questions very care- 
fully, circle what you 
need, and do no 
more than is 
required. 





ne 2 


Remember TACTIC 5, 
Chapter 9. On quanti- 
tative comparison 
questions, you don’t 
need to know the 
value of the quantity 
in each column; you 
only need to know 
which one is greater. 
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TACTIC | 


- Practice Exercises — Equations/Inequalities 





If one of the equations in a system of equations consists of a single variable equal to 

















| a e B ‘ ` . 
| | Discrete Quantitative Questions 5. If ax- 6 = c- dx, what is the value of x in 
| some expression, substitute that expression for the variable in the other equation. | terms of a, b, c and d? 
| | 1. If 4x4 12 = 36, what is the value of x + 3? a b+c 
| | a+d 
| 6 4 
: : , © 12 a= 
: Quantity A Quantity B | © 18 
; X y | © b+c-d 
| | 2. If 7x + 10 = 44, what is the value of 7x- 10? a 
: SOLUTION. : 6 aal 
: i h d h a g @® -6= © 
| ince the second equation states that a single variable (y), is equal to some expres- 7 Pr 
‘ sion (x— 2), substitute that expression for yin the first equation: x + y= 10 becomes | 
| x + (x— 2) = 10. Then, 2x- 2 = 10, 2x= 12, and x = 6. As always, to find the value 6 o a 
: of the other variable (y), plug the value of x into one of the two original equations: 7 = b a 
i y=60-—2 = 4. Quantity A is greater. 
: > 147 6 Ca ee, what is the value of x? 
! ®© 24 ® 3 
: 18 
: © 34 © 27 
a : © 54 
Hi ! 3. If 4x + 13 = 7 — 2x, what is the value of x © 72 
: : N > 7. If 3x—4 = 11, what is the value of (3x -— 4)?? 
a ® 22 
3 7 36 
ee © 116 
a © | © 121 
| © © 256 


: _ i a 8. 1f 64!2 = 24-3, what is the value of a? 
< ae | 4. If x— 4 = 9, what is the value of x° — 4: @9 


® 15 
| © 65 
© 72 
© 75 





“a icine ates E EAEE 
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9. If the average (arithmetic mean) of 34 and Quantitative Comparison Questions | Akasi 































] | 
: | ee = || a 
46 is less than 50, and a is twice 6, what is | 2r—6s= 7 C À d 
j ~ possible integer value of a ? Ser Or tity A is greater. Eo Quantity A Quantity B cand dare positive 
ity Bis greater, = oo oo i Quantity 
K tities A ane are equal. ; 19. The average 10 Quantity A uantity B 
© 11 i mpossible = determing w | (arithmetic mean) 0. $ | 
eae 3 tit r is greater. E | of rand s 
Ole 5 en a+ b= 13 
a—b a—-b=13 
@® 6+5 once Gunoi | ANSWER KEY 
eee 1.C 5. A 9. D 13. B 17. A 
©b++ u Á 7 2. D 6. D 10. C 14. A 18. A 
> 3.C 7.D 11. A 15. B 19. B 
o 4.165 8.E 12.132  16.C 20. B 
© b- : nb+l 
Quantity A Quantity B Answer Explanations 
1-56 14, a b ! of 
= 5 1. (©) The easiest method is to recognize that x + 3 is 7 of 4x + 12 and, 
4x? = 3x 
11. If x= 3a+ 7 and y= 9a’, what is yin terms 
of x? i á Quantity A Quantity B therefore, equals 7 of 36, which is 9. If you don’t see that, solve normally: 
®© (x— 7)? 15. x l | 
® 3(x-7)? | áx + 12 = 36 > 4x=-24>x=6andsox+3=9. 
(x-7) aah | 2. (D) Subtracting 20 from each side of 7x + 10 = 44 gives 7x — 10 = 24. If 
= 3 ae | you don't see that, subtract 10 from each side, getting 7x = 34. Then subtract 
2 sai 10 to get 7x — 10 = 24. The worst alternative is to divide both sides of 
B 
© ae nA a | 7x = 34 by 7 to get x= 34 ; then you have to multiply by 7 to get back 
3 5 16. The average 1 | fi 
incl „a mean) | to 34, and then subtract 10. 
12. If 4y — 3x = 5, what is the smallest integer ee a : 3. (C) Add 2x to each side: 6x + 13 = 7. Subtract 13 from each side: 6x = —6. 
value of x for which y > 100? Sedona : Divide by 6: x = -1. 
| a | 4. 165 42 9 a x= 13 = x? = 169 and so x? — 4 = 165. 
Quantity A Quantity B : 5. (A) Treat a, b, œ and das constants, and use the six-step method to solve 
I7. x y | for x: 
ee 3 xe bac de> ax—b+ de= c> ans dx=c+ b= xatd)=b+e=> 
> a> 3 ee b+c 
Quantity A Quantity B | ata 
18. x 12 








re ee ere 
mers ti nas ce. 


en OAS AGE ea i a ET a Sie a ee 


ueia Li onde enti oy oe vat eo ieee 
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. (D) Multiply both sides by 18, the LCD: 


18( 5+ ax T = 18(33) > 6x + 3x + 2x = 594 > llx= 594 > x = 54. 


It’s actually easier not to multiply out 18 x 33; leave it in that form, and then 


3 
dvdebyii ae 3x 18 = 54. 


l 


. (D) Be alert. Since you are given the value of 3x — 4, and want the value 


of (3x — 4), just square both sides: 117 = 121. If you don't see that, you'll 
waste time solving 3x — 4 = 11(x = 5), only to use that value to calculate that 
3x — 4 is equal to 11, which you aready knew. 


8. (E) 2773 = 64!? = (26)!2 = 272 = g—3=72, and so a= 75. 


10. 


11. 


12. 


13. 


14. 


. (D) Since a = 26, 2a = 4b. Therefore, the average of 3a and 46 is the average 


of 3a and 2a, which is 2.5a. Therefore, 2.54 < 50 = a < 20. So the largest 
integer value of a is 19. 


(C) Taking the reciprocal of each side, we get a— b= So a= b+ : 


(A) x= 3a+7 > x-7=3a>a-= SA 





Therefore, y = 9a* = 9 257) = a es = (x~7)?. 


132 Solving for y yields y = ae 


5+ 3x 
4 





Then, since y > 100: > 100 => 5 + 3x> 400 => 3x > 395 => 


x > 131.666. 
The smallest integer value of x is 132. 


R ei the two equations, we get that 24 = 26. Therefore, a = 13 
and b= 0. 


a—i 


(A) Express each side of T = 8 as a power of 2: 


a—i 





R = 23 and 2 2 9 (4-1) — (6+1) z ga-b-2 


etl 


Therefore, a — b-2 =3 => a= b4 5, and so ais greater. 
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15. (B) 422 = 3x > 427 - 3x = 0 = {áx - 3) = 0. 


So, 
x-0 or 4x-3=0> 
x=0 or 4x=3> 
x=0 or a 


4 


There are two possible values of x, both of which are less than 1. 


16. (C) When we add all three equations, we get 


a+b+c - 


2a+2b+2c=6=> a+ 6+ c= 3,andso 1. 


17. (A) Use substitution. Replace y in the first equation with 2x: 


3x—4(2x) = 5 > 3x- 8x = 5 > -5x = 5 > x= -l > y = -2. 


18. (A) Multiply both sides by 6, the LCD: 


6{ 5-2 | > 6 =) => 3x- 12 > 2x > -12 > -x > x> 12. 


19. (B) The first thing to try is to add the equations. That yields 5r— 11s = 24, 


which does not appear to be useful. So now try to subtract the equations. 


That yields r+ s= 10. 





rt+s 10 
2 2 


So the average of rand sis 


20. (B) Multiply both sides of the given equation by cd, the LCD of the fractions: 


d 
ea(+) = cd(1+4| = d= cd+ c= dd+1)> c= aay 


ince dis positive, d+ 1 > 1, and so 77] 


Soc<d. 
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11-H. WORD PROBLEMS 


On a typical GRE you will see several word problems, covering almost every math 
topic for which you are responsible. In this chapter you have already seen word prob- 
lems on consecutive integers in Section A; fractions and percents in Sections B and 
C; ratios and rates in Section D; and averages in Section E. Later in this chapter you 
will see word problems involving probability, circles, triangles, and other geometric 
figures. A few of these problems can be solved with just arithmetic, but most of them 
require basic algebra. 

To solve word problems algebraically, you must treat algebra as a foreign language 
and learn to translate “word for word” from English into algebra, just as you would 
from English into French or Spanish or any other language. When translating into 
algebra, we use some letter (often x) to represent the unknown quantity we are try- 
ing to determine. It is this translation process that causes difficulty for some stu- 
dents. Once translated, solving is easy using the techniques we have already 
reviewed. Consider the following pairs of typical GRE questions. The first ones in 


each pair (1A and 2A) would be considered easy, whereas the second ones (1B and 
2B) would be considered harder. 





What is 4% of 4% of 40,000? 









EO Le Tee 


In a lottery, 4% of the tickets printed can be redeemed for prizes, 
and 4% of those tickets have values in excess of $100. If the state 


prints 40,000 tickets, how many of them can be redeemed for 
more than $100? 









lf x + 7 = 2(x— 8), what is the value of x? 


_ 
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seus: RS Se 


In 7 years Erin will be twice as old as she was 8 years ago. How old is Erin now? 


Once you translate the words into arithmetic expressions or algebraic equations, 
Examples 1A and 1B and 2A and 2B are identical. The problem that many students 
have is doing the translation. It really isn’t very difficult, and we'll show you how. 
First, though, look over the following English to algebra “dictionary.” 


Mathematical 
Meaning Symbol 
l 


— i 


| Multiplication — x 


' b 
[inequality | > 
Inequality | > 
inequality | < 
inequality | <$ 


Unknown x (or some 
quantity other variable) 





English Words 


Is, was, will be, had, has, will have, is equal 
to, is the same as 


Plus, more than, sum, increased by, added to, 
exceeds, received, got, older than, farther than, 
greater than 


Minus, fewer, less than, difference, decreased 
by, subtracted from, younger than, gave, lost 


Times, of, product, multiplied by 
Divided by, quotient, per, for 


More than, greater than 
At least 

Fewer than, less than 
At most 







What, how many, etc. 





Let’s use our dictionary to translate some phrases and sentences. 





1. The sum of 5 and some number ts 13. 5+x=13 
2. John was 2 years younger than Sam. J=S-2 
3. Bill has at most $100. B< 100 
4. The prod £7 and a number exceeds that 
e product of 2 an ois 


number by 5 (is 5 more than). 
u first must decide what quantity the variable will 


her times there is more than one possibility. 
from the beginning of this section, and 


In translating statements, yo 
represent. Often it’s obvious. Ot 

Let’s translate and solve the two questions 
then we'll look at a few new ones. 
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TIP a 


In all word prob- 
lems on the GRE, 
remember to write 
down and circle 
what you are 
looking for. 

Don’t answer the 
wrong question! 





In problems 
involving ages, 
remember that 
“years ago” means 
you need to sub- 
tract, and “years 
from now” means 
you need to add. 





TIP a 


It is often very 
useful to organize 
the data from a 
word problem 

in a table. 








In a lottery, 4% of the tickets printed can be redeemed for prizes, and 
4% of those tickets have values in excess of $100. If the state prints 
40,000 tickets, how many of them can be redeemed for more than $100? 


| 





SOLUTION. 
Let x = the number of tickets worth more than $100. Then 


x = 4% of 4% of 40,000 = .04 x .04 x 40,000 = 64, 


which is also the solution to Example la. 





In 7 years Erin will be twice as old as she was 8 years ago. How old is Erin now? 


a 





SOLUTION. 


Let x= Erin age now. Then 8 years ago she was x — 8, and 7 years from now she will 


be x + 7. So, 
x+7=2(x-8) => *+7=2x-1657=x-16=> x= 23, 


which is also the solution to Example 2a. 

Most algebraic word problems on the GRE are not too difficult, and if you can 
do the algebra, that’s usually the best way. But if, after studying this section, you still 
get stuck on a question during the test, don’t despair. Use the tactics that you learned 


in Chapter 8, especially TACTIC 1—backsolving. 


Age Problems 





In 1980, Judy was 3 times as old as Adam, but in 1984 she was 
only twice as old as he was. How old was Adam in 1990? 


@®4 @©8 ©12 ©14 ©16 





SOLUTION. 
Let x be Adam's age in 1980 and fill in the table below. 








an m ma mien tatty imiter ma irna 
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Now translate: Judy’s age in 1984 was twice Adam's age in 1984: 
3x+4=2(x+ 4) =2x+8 
3xn+4=2x+8 => x+4 = 8,andsox=4. 


So, Adam was 4 in 1980. However, 4 is not the answer to this question. Did you 
remember to circle what you're looking for? The question could have asked for 
Adam’s age in 1980 (Choice A) or 1984 (Choice B) or Judy’s age in any year what- 
soever (Choice C is 1980 and Choice E is 1984); but it didn’t. It asked for Adams 
age in 1990. Since he was 4 in 1980, then 10 years later, in 1990, he was 14 (D). 


Distance Problems 
Distance problems all depend on three variations of the same formula: 


distance 


‘ a i e= —— time = 
distance = rate X time rat a oes 


distance 


These are usually abbreviated, d=rt,r= d and t= 


a 
t r 





How much longer, in seconds, is required to drive 1 mile at 40 miles 
per hour than at 60 miles per hour? 





SOLUTION. o 
The time to drive 1 mile at 40 miles per hour is given by 
3 ry 
t= i hour = J x 60 minutes = 12 minutes. 
: 40 


a l E . 
The time to drive 1 mile at 60 miles per hour is given by ¢= n hour = | minute. 


The difference is > minute = 30 seconds. 


Note that this solution used the time formula given, but required only arithmetic, 


not algebra. Example 5 requires an algebraic solution. 





miles per hour. Returning over 
nd he was only able to drive 
4 hour longer, how many miles 


Avi drove from his home to college at 60 
the same route, there was a lot of traffic, a 
at 40 miles per hour. If the return trip took 
did he drive each way? 


®2 @3 ©5 ©1120 © 240 
TN ES eee 
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SOLUTION. 


Let x = the number of hours Avi took going to college and make a table. 





Since he drove the same distance going and returning, 
60x = 40(x + 1) > 60x = 40x + 40 => 20x = 40, and so x = 2. 


Now be sure to answer the correct question. When x = 2, Choices A, B, and C are 
the time in hours that it took going, returning, and round-trip; Choices D and E are 
the distances each way and round-trip. You could have been asked for any of the five. 
If you circled what you're looking for, you wont make a careless mistake. Avi drove 
120 miles each way, and so the correct answer is D. 


The din d= rt stands for “distance,” but it could really be any type of work that 
is performed at a certain rate, 7, for a certain amount of time, t. Example 5 need not 
be about distance. Instead of driving 120 miles at 60 miles per hour for 2 hours, Avi 
could have read 120 pages at a rate of 60 pages per hour for 2 hours; or planted 120 
flowers at the rate of 60 flowers per hour for 2 hours; or typed 120 words at a rate 
of 60 words per minute for 2 minutes. 


Examples 6 and 7 illustrate two additional word problems of the type that you 
might find on the GRE. 





Lindsay is trying to collect all the cards in a special commemorative set 


of baseball cards. She currently has exactly a of the cards in that set. 
4 


When she gets 10 more cards, she will then have 1 of the cards. How 
many cards are in the set? 


@ 30 ®©60 ©1120 © 180 © 240 
ne 


SOLUTION. 


Let x be the number cards in the set. First, translate this problem from English into 


l ] 
algebra: ait 10 = 3° Now, use the six-step method of Section 11-G to solve the 


equation. Multiply by 12 to get, 3x + 120 = 4x, and then subtract 3x from each side 
x = 120 (C). 





sana 
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EER 
A E BEA pi Ree pies E TIE PRL RET RE BO, 


Jen, Ken, and Len have a total of $390. Jen has 5 times as much as Len, 


and Ken has 3 as much as Jen. How much money does Ken have? 
4 


®© $40 $78 ©$150 ®© $195 © $200 


Saa a ee a Se ec eee 
Suppose, for example, that in this problem you let x represent the amount of 


4 
money that Ken has. Then since Ken has 2 as much as Jen, Jen has 3 as much as 


4 
4 l {1\{ 4 ee eye 
Ken: 3% and Jen would have z of that: 3 2 x |. It is much easier here to let x 


represent the amount of money Len has. 
SOLUTION. . 
Let x represent the amount of money Len has. Then 5x is the amount 


that Jen has, and 2 (5x is the amount that Ken has. Since the total amount of 


money is $390, x + 5x + 2 = 390. 


Multiply by 4 to get rid of the fraction: 4x + 20x + 15x = 1560. 
Combine like terms and then divide: 39x = 1560 = x = 40. 


3 
So Len has $40, Jen has 5 X 40 = $200, and Ken has 7 (200) = $150 (C). 


TIP L 


You often have a 
choice as to what 
to let the variable 
represent. Don’t 
necessarily let it 
represent what 
you’re looking for; 
rather, choose 
what will make the 
problem easiest 
to solve. 








342 New GRE 


practice Exercises — Word Problems 


Discrete Quantitative Questions 


1. Howard has three times as much money as 
Ronald. If Howard gives Ronald $50, Ronald 
will then have three times as much money as 
Howard. How much money, in dollars, do the 
two of them have together? 


| | dollars 


2. In the afternoon, Beth read 100 pages at the 
rate of 60 pages per hour; in the evening, 
when she was tired, she read another 100 
pages at the rate of 40 pages per hour. What 
was her average rate of reading for the day? 


@® 45 
® 48 
© 50 
®© 52 
© 55 


3. If the sum of five consecutive integers is S, 
what is the largest of those integers in terms 


of S? 





4. 


As a fund-raiser, the school band was selling 
two types of candy: lollipops for 40 cents each 
and chocolate bars for 75 cents each. On 
Monday, they sold 150 candies and raised 

74 dollars. How many lollipops did they sell? 


@ 75 
90 
© 96 
© 110 
© 120 


. A jar contains only red, white, and blue 


marbles. The number of red marbles is : the 
number of white ones, and the number of 


f 3 
white ones is = the number of blue ones. 


4 
If there are 470 marbles in all, how many of 
them are blue? 


@® 120 
135 
© 150 
© 184 
© 200 


. The number of shells in Judy’s collection is 


80% of the number in Justin’s collection. If 
Justin has 80 more shells than Judy, how 
many shells do they have altogether? 


| shells 


. What is the greater of two numbers whose 


product is 900, if the sum of the two numbers 
exceeds their difference by 30? 


@ 15 
® 60 
© 75 
®© 90 
© 100 


8. On a certain project the only grades awarded 
were 80 and 100. If 10 students completed 
the project and the average of their grades was 
94, how many earned 100? 


@ 2 
® 3 
© 5 
®© 7 
© 8 


9. If 5x years ago Adam was 12, and Zx years 


from now he will be 2x years old, how old will 
he be 3x years from now? 


@ 18 

24 

© 30 

© 54 

© It cannot be determined from the 
information given. 


. Since 1950, when Barry was discharged from 
the army, he has gained 2 pounds every year. 
In 1980 he was 40% heavier than in 1950. 
What percent of his 1995 weight was his 
1980 weight? 


© 80 
85 
© 87.5 
®© 90 
© 95 


l 


(a 


Quantitative Comparison Questions 





Lindsay is twice as old as she was 10 years ago. 
Kimberly is half as old as she will be in 10 years. 


Quantity A Quantity B 
l1. Lindsay’s age Kimberly's age 
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Boris spent ; of his take-home pay on 


| 
Saturday and A of what was left on Sunday. 
The rest he put in his savings account. 


Quantity A Quantity B 


12. The amount of The amount of 
his take-home his take-home 
pay that he spent pay that he saved 





In 8 years, Tiffany will be 3 times 
as old as she is now. 


Quantity A Quantity B 
13. The number of 16 


years until Tiffany 
will be 6 times as 
old as she is now 





Rachel put exactly 50 cents worth of postage 
on an envelope using only 4-cent stamps 
and 7-cent stamps. 


Quantity A Quantity B 
14. The number of The number of 


4-cent stamps 7-cent stamps 
she used she used 





Car A and Car B leave from 
the same spot at the same time. 
Car A travels due north at 40 mph. 
Car B travels due east at 30 mph. 


Quantity A Quantity B 
15. Distance from 450 miles 


Car A to Car B 
9 hours after they left 
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ANSWER KEY 

1.100 4D 7. B 13. A 
2. B 5. E 8D ILA 14. D 
3. E 6.720 9D 5.C 


1. 100 


i 





After the gift, Ronald will have 3 times as much money as Howard: 
x+ 50 = 3(3x-—50) > x + 50 = 9x— 150 = 8x = 200, and so x = 25. 
So Ronald has $25 and Howard has $75, for a total of $100. 


(B) Beth's average rate of reading is determined by dividing the total number 
of pages she read (200) by the total amount of time she spent reading. In the 
100 5 


afternoon she read for — = > hours, and in the evening for Ma2 hours, 
60 3 2 


10 
6 


; 5 5 i 
for a total time of 5 + ~ + 2 _ 2) hours. So, her average rate was 


6 


25 6 
200 + Za 200 x a5 48 pages per hour. 


. (E) Let the 5 consecutive integers be 7, n+ 1, n+ 2, n+ 3, n+ 4. Then, 





S-msnel+n+2em434n+4=5n4 10> 5n=S- 10-302 


Choice A, therefore, is the smallest of the integers; the largest is 
no 4252104 S-10 20 $+10 
5 5 5 5 





. (D) Let x represent the number of chocolate bars sold; then 150 — x is 


the number of lollipops sold. We must use the same units, so we could 

es f Z as k dollars or 74 dollars as 7400 cents. Let’s avoid the 
ecimals: x chocolates sold for 75x cents and (150 — i ld f 

40(150 — x) cents. So, E E 


7400 = 75x + 40(150 — V = 75x + 6000 ~ 40x = 6000 + 35x > 
1400 = 35x = x = 40 and 150 — 40 = 110. 


. (E) If bis the number of blue marbles, then there are 3 b white ones, and 


4 
= (3) = = bred ones. 


oe, 
Therefore, 470 = 6+ ria 35 1+3 3) 47 


_47 10 49 
Yor 0 = 470 * 99 =470x Z = 200 


—10 


10. 


p< 
a" 


12. 
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_ 720 If xis the number of shells in Justins collection, then Judy has .80x. 


Since Justin has 80 more shells than Judy, 
x= 80x + 80 => .20x = 80 = x= 80 + .20 = 400. 


So Justin has 400 and Judy has 320: a total of 720. 


. (B) If x represents the greater and y the smaller of the two numbers, then 


(x+y) = 30+ (x-y) > y= 30-y => 2y= 30, and so y = 15. Since xy = 900, 
x = 900 + 15 = 60. 


. (D) If x represents the number of students earning 100, then 10 — x is the 


number of students earning 80. So 


= -80x 20x+800 
gie a ae pare 80x _ z = 


94 x 10 = 940 = 20x + 800 = 140 = 20x, and x= 7. 


l 
. (D) Since Zx years ago, Adam was 12, he is now 12 + T So as from 


now, he will be 12 + ay + T ~ 12 + x, But, we are told that at that time 


2 
he will be 2x years old. So, 12 + x = 2x=> x= 12. 


Thus, he is now 12 + 6 = 18, and 3x or 36 years from now he will be 
18 + 36 = 54. 


(C) Let x be Barry’s weight in 1950. By 1980, he had gained 60 pounds 
(2 pounds per year for 30 years) and was 40% heavier: 60 = .40x > 
x= 60 = .4 = 150. So in 1980, he weighed 210. Fifteen years later, in 1995, 


(a ee 875%. 
he weighed 240: 40° 8 7.5% 


. (A) You can do the simple algebra, but you might realize that if in the past 


10 years Lindsay’s age doubled, she was 10 and is now 20. Similarly, Kimberly 
is now 10 and in 10 years will be 20. 


Here is the algebra: if x represents Lindsay’s age now, 
x= 2(x— 10) > x = 2x- 20 > x= 20. | 
Similarly, Kimberly is now 10 and will be 20 in 10 years. 


(C) Let x represent the amount of Boriss take-home pay. On Saturday, he 


] 
spent Zx and still had 2x5 but on Sunday, he spent S of that: 


G ) _l x. Therefore, he spent 7 of his take-home pay each day. 
a 


l 
So, he spent of his pay and saved 5 of his pay. 
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13. (A) If x represents Tiffany’s age now, then in 8 years she will be x + 8, and 


14. 


15. 


so x+ 8 =3x>8=2x> x= 4. 
Tiffany will be 6 times as old 20 years from now, when she will be 24. 


(D) If x and y represent the number of 4-cent stamps and 7-cent stamps that 
Rachel used, respectively, then 4x + 7y = 50. This equation has infinitely 
many solutions but only 2 in which x and y are both positive integers: 
y=2and x= 9 or y=6and x=2. 


(C) Draw a diagram. In 9 hours Car A drove 360 miles north and Car B 
drove 270 miles east. These are the legs of a right triangle, whose hypotenuse 
is the distance between them. Use the Pythagorean theorem if you don’t 
recognize that this is just a 3x-4x-5x right triangle: the legs are 90 x 3 and 
90 x 4, and the hypotenuse is 90 x 5 = 450. 


360 N 





270 


Wie 
i 
Fe get aa a a a a a Ty oo Ar eer A rvar ER A tf EE A A 3 
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Geometry 


Although about 30% of the math questions on the GRE have to do with geometry, 
there are only a relatively small number of facts you need to know — far less than you 
would learn in a geometry course — and, of course, there are no proofs. In the next 
six sections we will review all of the geometry that you need to know to do well on 
the GRE. We will present the material exactly as it appears on the GRE, using the 
same vocabulary and notation, which might be slightly different from the terminol- 
ogy you learned in your high school math classes. The numerous examples in the next 
six sections will show you exactly how these topics are treated on the GRE. 


11-i. LINES AND ANGLES 


An angle is formed by the intersection of two line segments, rays, or lines. The point 
of intersection is called the vertex. On the GRE, angles are always measured in 


degrees. 


KEY FACT l1 


Angles are classified according to their degree measures. 


° An acute angle measures less than 90°. 


° A right angle measures 90°. 
° An obtuse angle measures more than 90° but less than 180°. 


° A straight angle measures 180°. 


x 
x <90 x= 90 
acute angle right angle 
x° x 
90 < x < 180 x= 180 
straight angle 


obtuse angle 


NOTE: The small square in the second angle in the figure above is always used to 
mean that the angle is a right angle. On the GRE, if an angle has a square in it, 
it must measure exactly 90°, whether or not you think that the figure has been drawn 


to scale. 
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KEY FACT |2 





KEY FACT 13 


If two or more angles form a straight angle, the sum of their measures is 180°. The sum of all the measures of all the angles around a point is 360°. 


NOTE: This fact is particularly important when the point is the center of a circle, 
as we shall see in Section 11-L. 


ace b° 


| 
a+b= 180 w+x+y+z=180 
| 









LARGE PRIORI, S ye 
SERRE RE RIS 


| - a atb+c+d= 360 
In the figure below, R, S, and T are all on line €. What is the average of 


a, b, c, d, and e? T ; . 
eer When two lines intersect, four angles are formed. The two angles in each pair of 


opposite angles are called vertical angles. 





| KEY FACT 14 


Vertical angles have equal measures. 





SOLUTION. 
Since ZRST is a straight angle, by KEY FACT 12, the sum of a, b, c, d, and eis 180, 
| 






In the fiqure at the right, what is the value of x? 
and so their average is pes 36. g g 
®© 6 8 ©10 ©20 ®© 40 


In the figure below, since a + 6 + c+ d= 180 and e + ft g= 180, 
a+b+c+d+e+r f+ g= 180 + 180 = 360. 





SOLUTION. 
Since the measures of vertical angles are equal, 3x + 10 = 5(x = 2) = 3x + 10 = 


5x~10 = 3x + 20 = 5x > 20 = 2x > x= 10 (C). 


KEY FACT I5 


If one of the angles formed by the intersection of two lines (or line segments) 


It is also true that y+ v+ w+ x+ y+ z= 360, even though none of the angles is a right angle, then all four angles are right angles. 
forms a straight angle. | 





pe\e 


| az b=¢=90 





t angles are called perpendicular. 


| Two lines that intersect to form righ 
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In the figures below, line € divides ZABC into two equal parts, and line & divides 
line segment DE into two equal parts. Line € is said to bisect the angle, and line $ 
bisects the line segment. Point is called the midpoint of segment DE. 


k 
A A 
/ 
Z 
Z 
B/65° 10 > 10 
== =————>f 
65 D 7M E 





In the figure at the right, lines k, €, and m 1 
intersect at O. If line m bisects ZAOB, 
what is the value of x? 


@25 @35 ©45 ©50 © 60 





SOLUTION. 
mZAOB + 130 = 180 = mZAOB = 50: and since m bisects ZAOB, x = 25 (A). 


Two lines that never intersect are said to be parallel. Consequently, parallel lines 
form no angles. However, if a third line, called a transversal, intersects a pair of par- 


allel lines, eight angles are formed, and the relationships among these angles are very 
important. 


KEY FACT I6 


If a pair of parallel lines is cut by a transversal that is perpendicular to the 
parallel lines, all eight angles are right angles. 


h a 
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KEY FACT 17 


If a pair of parallel lines is cut by a transversal that is not perpendicular to the 
parallel lines, 





Four of the angles are acute and four are obtuse; 
The four acute angles are equal: a = c= e = g; 
The four obtuse angles are equal: b = d = f= h; 


The sum of any acute angle and any obtuse angle is 180°: for example, 
d+ e= 180, c+ f= 180, b + g= 180, .... 


KEY FACT l8 


If a pair of lines that are not parallel is cut by a transversal, none of the prop- 
erties listed in KEY FACT 17 is true. 


You must know KEY FACT I7 — virtually every GRE has at least one question 
based on it. However, you do not need to know the special terms you learned in high 
school for these pairs of angles; those terms are not used on the GRE. 








In the figure below, AB is parallel to CD. What is the value of x? 


A E B 
37° 





SOLUTION. 
Let y be the measure of ZBED. Then by KEY FACT I2: 


37 +90 + y= 180 > 127 + y= 180 > y= 53. 
Since AB is parallel to CD, by KEY FACT 17, x= y => x= 53. 
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| Practi ag ani Pe = — aii Ai as 


























In the figure below, lines € and k are parallel. What is the value of a + b? ee — 
; i Discrete Quantitative Questions 4. In the figure below, what is the value of x if 
: JI 
; 1. In the figure below, what is the average (arith- 
: k metic mean) of the measures of the five angles? 
£ ®45 ®60 ©75 O90 © 135 
h ® 18 
mn SOLUTION. A 
n : i It is impossible to determine the value of either a or b. We can, however, find the 5 ®© 45 
A : value of a + b. We draw a line through the vertex of the angle parallel to € and &. © 54 
en | : Then, looking at the top two lines, we see that a = x, and looking at the bottom two 
cae I. lines, we see that 6 = y. So, a+ b= x+ y= 45 (A). @® 36 5. What is the measure, in degrees, of the angle 
Pho gad 45 formed by the minute and hour hands of a 
Telo © 60 clock at 1:50? 
oo ® 72 
ut l i © 90 | degrees 
iF | | b+a, | | | 
\ i 2. In the figure below, what is the value of PEF 6. Concerning the figure below, if a = b, which 
or Alternative solution. Draw a different line and use a Key Fact from Section 11-J of the following statements must be true? 
Per i : À ; 
pa on men Extend one of the line segments to form a triangle. Since € and & are kace udan: 
ae parallel, the measure of the third angle in the triangle equals a. Now, use the fact that 
a the sum of the measures of the three angles in a triangle is 180° or, even easier, that n 4 
a a the given 45° angle is an external angle of the triangle, and so is equal to the sum of 4 
od aand b. c 
i f d° 
®© | 
c=d 
Pa 30 € and kare parallel 
: © 36 mand € are perpendicular 
: 3. In the figure below, what is the value of &? 7. In the figure below, a:b = 3:5 and ¢:6 = 2:1. 
| What is the measure of the largest angle? 
| 
| 
| 2b° 2a° 
| i Aa® 
| ® 30 
| 45 
© 50 
® 90 


— w 
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8. A, B, and Care points on a line with B 
between A and C. Let Mand N be the 
midpoints of AB and BC, respectively. 
If AB: BC = 3:1, what is MN: BC? 

@ 1:2 
223 
© 1:1 
® 3:2 
© 2:1 


9. In the figure below, lines & and € are parallel. 
What is the value of y- x? 


@ 15 
® 30 
© 45 
® 60 
© 75 


10. In the figure below, line m bisects ZAOC 
and line € bisects ZAOB. What is the 
measure of Z DOE? 





90 

© 100 
© 105 
© 120 


Quantitative Comparison Questions 


= é > Q uantity A is greater. | 
- ® Quantity B is greater. — E 
© Quantities A and B are equal. 
-Ir is impossible to determine which- 
antity is greater. 7 
































AB is parallel to CD. 


Quantity A Quantity B 





Quantity A Quantity B 
13. a+b+c+d 2a+ 26 
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k and f are parallel. 


Quantity A Quantity B Quantity A Quantity B 
14. a+b+cr+ad e+ f+grth 15. Zz x+y 
ANSWER KEY 
1. D 4. C 7.E 13. D 
2.C 5.115 8. E 11.D 14. C 
3.36 6. A 9, C .B 15.C 


Answer Explanations 


l. 


. 115 For problems such as this, always draw a 


(D) The markings in the five angles are irrelevant. The sum of the measures 
of the five angles is 360°, and 360 = 5 = 72. If you calculated the measure of 
each angle you should have gotten 36, 54, 72, 90, and 108; but you would 


have wasted time. 


. (C) From the diagram, we see that 6a = 180, which implies that a = 30, and 


b+a  36+30 _ 66 


m =11. 
b-a 36-30 6 





that 54 = 180, which implies that b = 36. So, 


. 36 Since vertical angles are equal, the two unmarked angles are 26 and 4a. 


Since the sum of all six angles is 360°, 

360 = 4a +2b + 2a + 4a + 2b + b = 104 + 5b. 

However, since vertical angles are equal, b= 2a => 5b = 10a. Hence, 
360 = 10a + 5b = 10a + 10a = 20a, so 4 = 18 and 6 = 36. 


. (C) Since x+ y+ 90 = 180, x+ y= 90. Also, since y:x = 3:2, y = 3t and 


x= 2t. Therefore, 3t + 2t = 90 => 5t= 90. So t= 18, and x = 2(18) = 36. 


diagram. The measure of each of the 12 central angles 
from one number to the next on the clock is a 
At 1:50 the minute hand is pointing at 10, and the 


5 


hour hand has gone = _ 2 of the way from 1 to 2. 





So from 10 to 1 on the clock is 90°, and from | to 


the hour hand is 2 (30°) _ 25°, for a total of 90° + 25° = 115°. 
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6. (A) No conclusions can be made about the lines; they could form any angles 
whatsoever. (B and C are both false.) Since a = b, 


c= 180-a=180-6=d 
(A is true.) 


7. (E) Since a:b = 3:5, then a= 3xand b= 5x. c:b = ¢:5x = 2:1 > c= 10x. 
Then, 3x + 5x+ 10x = 180 = 18x = 180. So, x= 10 and c= 10x = 100. 


8. (E) Ifa diagram is not provided on a geometry question, draw one on your 
scrap paper. From the figure below, you can see that MN: BC = 2:1. 
——— 3_ > «+ | — 


1.5 1.5 > a 
A M B N C 


EE y A 


9. (C) Since the lines are parallel, the angle marked yand the sum of the angles 
marked x and 45 are equal: y = x + 45 > y- x = 45. 


10. (B) Let x= 5m44A0C and y= 5mZ4A0B 


Then, x+ y= =mZAOC + ;mZAOB = (180) = 90. 





11. (D) No conclusion can be made: x could equal 50 or be more or less. 


12. (B) Since mZA + 32 + 75 = 180, mZA = 73; and since AB is parallel to CD, 


a = 73, whereas, because vertical angles are equal, 6 = 75. 


13. (D) Quantity A Quantity B 


atb+c+d 2a + 2b 
Subtract a and 6 from each quantity: c+d a+b 
Since 6 = d, subtract them: c a 


There is no way to determine whether z is less than, greater than, or equal to ¢. 


14. (C) Whether the lines are parallel or not, a+ b= c+ d= e4 f= + h= 180. 
Each quantity is equal to 360. 


15. (C) Extend line segment AB to form a transversal. Since w+ z= 180 and 
w + (x+ y) = 180, it follows that z= x + y. 
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11-J. TRIANGLES 


More geometry questions on the GRE pertain to triangles than to any other topic. 
To answer them, there are several important facts that you need to know about the 
angles and sides of triangles. The KEY FACTS in this section are extremely useful. 


Read them carefully, a few times if necessary, and make sure you learn them all. 


KEY FACT J1 


In any triangle, the sum of the measures of the three angles is 180°: 





x+ y+z= 180. 
G 
C F 
D 25° 
135° 4 
44° 30 J S$ 
45° 60° 
207 
g 65° 71° y 60° I K 45° L R 60 60 T 


A 


71+65 4+ 44= 180 E135 +25 +20 = 180 90+ 60+30= 180 90445445 =180 60+ 60 + 60 = 180 


(a) (b) (©) (d) te) 
FIGURE 1 


Figure 1 (a—e) illustrates KEY FACT J1 for five different triangles, which will be 


discussed below. 





A 


alta C D 


@25 @©35 ©45 ©55 ©65 


SOLUTION. 
Use KEY FACT J1 twice: first, for ACDE and then for AABC. 


* mZDCE + 120 + 35 = 180 > mZDCE + 155 = 180 = ona 25. 
° Since vertical angles are equal, mZACB = 25 (see KEY FA 


© 490 + 25 = 180 = x+ 115 = 180, and so x = 65 (E). 
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In the figure at the right, what is the value of a? B 


@45 @M60 ©75 ©1202 ©1135 





SOLUTION. 
First find the value of 6: 180 = 45 + 75 + b= 120+ 6 > b= 60. 

Then, a + b= 180 = a= 180 — b = 180-60 = 120 (D). 

In Example 2, Z BCD, which is formed by one side of AABC and the extension 
of another side, is called an exterior angle. Note that to find a we did not have to 
first find 6; we could have just added the other two angles: a = 75 + 45 = 120. This 


is a useful fact to remember. 


KEY FACT J2 





The measure of an exterior angle of a triangle is equal to the sum of the meas- 
ures of the two opposite interior angles. 


KEY FACT J3 


In any triangle: 


e the longest side is opposite the largest angle; 
e the shortest side is opposite the smallest angle; 


¢ sides with the same length are opposite angles with the same measure. 


CAUTION 


In KEY FACT J3 the condition “in any triangle” is crucial. If the angles 
are not in the same triangle, none of the conclusions hold. For exam- 
ple, in the figures below, AB and DE are not equal even though they 
are each opposite a 90° angle, and QS is not the longest side in the 
figure, even though it is opposite the largest angle in the figure. 


A D 


Q 





Consider triangles ABC, JKL, and RST in Figure 1 on the previous page- 


° In AABC: BCis the longest side since it is o 


(71°). Similarly, AB is the shortest side since i 
angle (44°). So AB < AC < BC 


pposite angle A, the largest angle 
t is opposite angle C, the smallest 
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¢ In AJKL: angles Jand L have the same measure (45°), so JK = KL. 
e In ARST: since all three angles have the same measure (60°), all three sides have 


the same length: RS = ST= TR. 





Which of the following statements concerning 
the length of side YZ is true? 


Indicate all such statements. 


X 
YZ<9 
YZ=9 ? 
9< YZ< 10 9 
[D] YZ= 10 
YZ > 10 yL10° 58 Ny 


LS 


SOLUTION. 


Since the five answer choices are mutually exclusive, only one of them can be true. 


° By KEY FACT Jl, mZX+ 70 + 58 = 180 > mZX = 52. 


e So, Xis the smallest angle. | 
¢ Therefore, by KEY FACT J3, YZ is the shortest side. So YZ < 9 (A). 


Classification of Triangles 


Lengths of Measures of Examples from 
Name the Sides the Angles Figure 1 
scalene all 3 different all 3 different ABC, DEF, GHI 
| KL 


equilateral all 3 the same ail 3 the same RST 


h as ABC and RST, in which all three angles are 


alene, isosceles, or equilateral. 
h as DEF, in which one angle is obtuse and two 


Acute triangles are triangles suc 
acute. An acute triangle could be sc 


Obtuse triangles are triangles suc ne? 
are acute. An obtuse triangle could be scalene or isosceles. 


Right triangles are triangles such as GHI and JKL, which have one right angle 
and two acute ones. A right triangle could be scalene or isosceles. The side opposite 


the 90° angle is called the hypotenuse, and by KEY FACT J3, it is the longest side. 
The other two sides are called the /egs. 


If x and y are the measures of the acute angles of a right triangle, 


FACT J1, 90 + x+ y= 180 => x + y= 90. 


KEY FACT J4 


In any right triangle, the sum of the measures 


then by KEY 





of the two acute angles is 90°. 
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The Pythagorean 
theorem is probably 
the most important 
theorem you need 
to know. Be sure to 
review all of its uses. 


w P 








A 
Bu C 
Quantity A Quantity B 
The average of x and y 45 
SOLUTION. 
Since the diagram indicates that AABCis a right triangle, then, by KEY FACT Jl, 
x+ y= 90. So the average of x and y = dig) foe sae 45. 
2 2 


The quantities are equal (C). 


The most important facts concerning right triangles are the Pythagorean theo- 


rem and its converse, which are given in KEY FACT J5 and repeated as the first line 
of KEY FACT J6. 


KEY FACT J5 


Let a, anid c be the sides of AABC, with a < b< c. If AABCisa right trian- 
gle, a% + b? = c*; and if a? + b? = c?, then AABCis a right triangle. 
B 





KEY FACT J6 


Let a, b, and c be the sides of AABC, with a< b< c. 


° a + b7 = F if and only if angle Cis a right angle. (AABCis a right triangle.) 
e a + a < 2 if and only if angle Cis obtuse. (AABC is an obtuse triangle.) 
° a° + b* > c* if and only if angle Cis acute.(AABC is an acute triangle.) 


A 
6 10 
C 
g B 
2 2_ 1n2 
6“ + 8*=10 A 
A 
X U 6 9 
6 
C g B C 8 B 
2 4 92 2 





maa. cere — eaaaa aa a 


Prt cememnnvencerrwr-ttwrmterente seeen amn 
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Which of the following triples are not the sides of a right triangle? 
Indicate all such triples. 


[A] 3,4,5 
Bl1, 1, V3 
cli, V3, 2 
D] V3, V4, V5 


[E] 30, 40, 50 





SOLUTION. 


Just check each choice. 


(A) 32+ 4%=94 16=25= 5? These are the sides of a right 


triangle. 


These are not the sides of a right 
triangle. 


(B) 124 12214+1=24 (V3) 


(C) 144 (4/3) 143342? These are the sides of a right 


triangle. 


These are not the sides of a right 
triangle. 


(D) (V3)? + (W4)2 = 344274 (V5) 


These are the sides of a right 


(E) 302 + 402 = 900 + 1600 = 2500 = 502 
triangle. 


The answer is B and D. 


Below are the right triangles that appear most o 
recognize them immediately whenever they come up in ques 


each one, and memorize KEY FACTS J7-J11. 


ften on the GRE. You should 
tions. Carefully study 





(A) (B) (C) (D) (E) 
4x 5x 13 
4 : = ý 60° 2x 
E 30° 
3 3x 5 x xf3 
3,4,5 3x, 4x, 5x 5, 12, 13 X- Xs RG x; A3, 2x 


On the GRE. the most common right triangles whose sides are integers are the 
3 


3-4-5 triangle (A) and its multiples (B). 
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KEY FACT J7 





KEY FACT J10 




















For any positive number x, there is a right triangle whose sides are 3.x, 4x, 5x. An altitude divides an equilateral triangle into two 30-60-90 right triangles. 
: For example: Let 2x be the length of each side of equilateral 
: x=1 3,45 pai 15, 20. 25 AABC in which altitude AD is drawn. Then AABD is j 
| ssa ean -10 3 n Pa a 30-60-90 right triangle, and its sides are x, 2x, and h. 
| i x= eas By the Pythagorean theorem, a) 
| x=3 9,12, 15 x=50 150, 200, 250 n i f 2x 2x 
| TIP x=4 12,16,20 x=100 300, 400, 500 x2 + h2 = (2x)? = 4x2. 
7 KEY FACT J7 appli l oi = 3x? = 43x" = 60° 
< eee tes ‘A oe 5 NOTE: The only other right triangle with integer sides that you should recognize So # = 3x", and b= V3% x3. <a 
= negi Farexample: immediately is the one whose sides are 5, 12, 13 (C). 
A x=.5 1.5,2,2.5 
l : x=" 30, 40, Sn Let x = length of each leg, and 4 = length of the hypotenuse, of an isosceles right KEY FACT J11 
a triangle (D). By the Pythagorean theorem (KEY FACT J5), x7 + x? = h2. 
r i So, 2x2 = %2, and A= 22 _ 2. In a 30-60-90 right triangle the sides are m ; 
: eed x, xV3, and 2x. x 
i l l If you know the length of the shorter leg (x), E * 30° 
i mid h x43 
a si e multiply it by NE to get the longer leg, and 
| | ¢ multiply it by 2 to get the hypotenuse. 
| i H | ý : If you know the length of the longer leg (a), 
ae : 2 e divide it b V3 to get the shorter leg, and 
fa KEY y 5 
a dod e multiply the shorter leg by 2 to get the 
i e i In a 45-45-90 right triangle, the sides are x, x, and xV2. So, hypotenuse. 
ne E ee ee eee ee If you know the length of the hypotenuse (h), 
n y plying the length of a leg by V2 » you get the hypotenuse. e divide it by 2 to get the shorter leg, and 
° by dividing the hypotenuse by 2 » you get the length of each leg. e multiply the shorter leg by 3 to get the 
longer leg. 






What is the area of a square whose diagonal is 10? 


| 


|s 





X {4 
KEY FACT J9 


. P SOLUTION. 
The diagonal of a square divides the square into two isosceles right triangles. Draw a diagonal in a square of side s creating a 
M a important right triangle is the one whose angles measure 30°, 60°, and 45-45-90 right triangle. By KEY FACT J8: : 
o í 2 
10 10} _ 100 _ «9 
s 10 ad ante [10] - 10-50 : 
A ha) 72 : 





jermeni rt etter eaaa ae: a a a) C 





oa Pits Tore - ee ae . ` 
ih IY iti ne ie a r i "ERPE i 





364 New GRE 





In the diagram at the right, if BC = V6 
what is the value of CD? 


® 2/2 
® 4/2 
© 243 
© 2/6 
© 4 





SOLUTION. 


Since AABC and ADAC are 30-60-90 and 45-45-90 right triangles, respectively, 
use KEY FACTS J11 and J8. 


V6 _ 


B = 
e Multiply AB by 2 to get the hypotenuse: AC = 2V2. 
e Since AC is also a leg of isosceles right A DAC, to get hypotenuse CD, multiply 


ACby V2: CD=2V2 x V2 =2x2=4(B). 


Key Fact J12 


Triangle Inequality 


e Divide the longer leg, BC, by J3 to get the shorter leg, AB: 


The sum of the lengths of any two sides of a triangle is greater than the length 
of the third side. 


The best way to remember this is to see that x + y, the length of the path from A 
to C through B, is greater than z, the length of the direct path from A to C. 


B 


x+y>z 


NOTE: If you subtract x from each side of x + y> % you see that z— x < y. 


KEY FACT J13 


The difference of the lengths of any two sides of a triangle is less than the length 
of the third side. 
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If the lengths of two of the sides of a triangle are 6 and 7, which of the 
following could be the length of the third side? 


Indicate all possible lengths. 


[A] 1 [C] x 
[B] 2 [D| 7 


[E] 12 (G| 15 
[F| 13 





SOLUTION. 
Use KEY FACTS J12 and J13. 


© The third side must be /ess than 6 + 7 = 13. (Eliminate F and G.) 
e The third side must be greater than 7 — 6 = 1. (Eliminate A.) 
e Any number between 1 and 13 could be the length of the third side. 


The answer is B, C, D, E. 


The following diagram illustrates several triangles, two of whose sides have 


lengths of 6 and 7. 


~J 
ON 
-X 
— 
ho 


2 


On the GRE, two other terms that appear regularly in triangle problems are 


perimeter and area (see Section 11-K). 






Me 


In the figure at the right, what is the perimeter of AABC? 
® 20 + 10V2 






10 


® 20 + 10V3 TEA 
© 25 
© 30 
© 40 
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SOLUTION. 
First, use KEY FACTS J3 and J1 to find the measures of the angles. 


° Since ÁB = AC, mB = mZC. Represent each of them by x. 

e Then, x+ x+ 60 = 180 => 2x= 120 => x= 60. 

° Since the measure of each angle of AABC is 60, the triangle is equilateral. 
So BC = 10, and the perimeter is 10 + 10 + 10 = 30 (D). : SOLUTION. 


Draw an equilateral triangle and one of its altitudes. 


KEY FACT J14 i A 


The area of a triangle is given by A = 5 bh , where 0 is the base and A is the 
height. 


NOTE: 





What is the area of an equilateral triangle whose sides are 10? 


@®30 @ 25/3 ©50 @50V3 © 100 











1. Any side of the triangle can be taken as the base. 
2. The height or altitude is a line segment drawn to the base or, if necessary, to : 
an extension of the base from the opposite vertex. | * By KEY FACT J10, AABD is a 30-60-90 right triangle. 














3. In a right triangle, either leg can be the base and the other the height. 
i = = 53. 
a 4. The height may be outside the triangle. [See the figure below.] | By KEY FACT J11, BD = 5 and AD 5/3 
: 
TIP AE A : e The area of AABC = =(10)(53) = 2543 (B). 
If one endpoint of : 2 
the base of a triangle h | Replacing 10 by sin Example 10 yields a very useful result. 
is the vertex of an L 
obtuse angle, then EE E ee 
the height drawn to B b © | KEY FACT J15 TIP Ye 
that base will be Note: AABC is ob | 73 Learn this formula 
ide the triangle. e: Is ODtuse. ‘ e . : 5 : for th of an 

outside the triangle | If A represents the area of an equilateral triangle with side s, then A 4 ie anae: 

In the figure below: It can save you time. 


A ¢ If AC is the base, BD is the height. 
a ° If AB is the base, CE is the height. 
o ° If BCis the base, AF is the height. 


w 
y 
E) 
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1. In the triangle above, what is the value of x 


@ 20 
® 30 
© 40 
© 50 
© 60 


2. If the difference between the measures of 
the two smaller angles of a right triangle 
is 8°, what is the measure, in degrees, of the 
smallest angle? 


@ 37 
® 41 
© 42 
®© 49 
© 53 


3. What is the area of an equilateral triangle 


whose altitude is 6? 
© 18 


12/3 


© 18/3 


© 36 
© 2443 


4. Two sides of a right triangle are 12 and 13. 


Which of the following could be the length of 
the third side? | 


Indicate a// possible lengths. 


[A] 2 
[B] 5 


V31 
D] 11 
V313 





OES ONAN CRANSS AGS Ss Cie SRL in eee eS seer dts y dade ha i ted giant tied ey Catenin ge 
BERS: ENESCO: Sage E ES SESE RE ES ET Recheck? BS Se Se sya EES Sonera 
w+ BEE SESE SSE OE E 
BE RA ON AR NG: RNC i gt argie ane dani, mii e Poe en Be ot ee ee ee 
pre! PONE OEMS O een! Ao E E E E ie A EES. Sg Pe ge BO Tab A 
R SEPARA Ra ED Ss py SERS Rea hong ES ee AR A, 5 EEEE SENA 








20 


g 5 S 1] a 


5. What is the value of PS in the triangle above? 


® 5V2 


® 10 
© il 
© 13 


© 12/2 


If the measures of the angles of a triangle are 


in the ratio of 1:2:3, and if the length of the 


smallest side of the triangle is 10, what is the 
length of the longest side? 


@® 10V2 


104/3 
© 15 
© 20 
© 30 


50 


7. What is the value of x in the figure above? 


| 





a o oam eean a a ee eee 


Pes eer rt mamaata ana oaa aae maa sona =e wun 


8. In the figure above, what is the value of w? 


| 


Questions 9-10 refer to the following figure. 


A 


ABCD is a rectangle. 





12 
9. What is the area of A BED? 


© 12 
® 24 
© 36 
® 48 
© 60 


10. What is the perimeter of A BED? 


® 19+ 54/2 
® 28 


© 17 +4185 


@® 32 
© 36 


Questions 11—12 refer to the following figure. 


D 7 E 





H 
11. What is the area of A DFH? 


@ 3 
® 4.5 
© 6 
© 7.5 
© 10 


DEFG is a rectangle. 
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12. What is the perimeter of A DFH? 


® 8+ V41 


@ 8+ V58 
© 16 
© 17 
© 18 





13. Which of the following expresses a true rela- 
tionship between x and y in the figure above 


@® y= 60-*x 
®y=x 
©x+y=90 
© y= 180 - 3x 
© x= 90 - 3y 


Questions 14-15 refer to the following figure. 





9 Dp 
14. What is the perimeter of AABC? 


® 48 
® 48 +122 


© 48 + 12V3 
© 60 


© 60 + 63 


15. What is the area of AABC? 


® 108 
SiTi] 


Sir 
© 198 
© 216 
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Quantitative Comparison Questions 





The lengths of two sides of a triangle 








are 7 and 11. 
Quantity A Quantity B 
16. The length of 4 
the third side 
Quantity A Quantity B 
17. The ratio of the Jd 
length of a diagonal 
to the length of a 
side of a square 
A 
10 10 
B C 
Quantity A Quantity B 
18. The perimeter 30 
of AABC 





Questions 19-20 refer to the following figure. 


B 
90 <x 
Quantity A Quantity B 
19. The length of AB 7 





Quantity A Quantity B 
20. The perimeter 20 

of AAOB 

Quantity A Quanuty B 


The area of an 
equilateral triangle 
whose altitude is 10 


21. The area of an 
equilateral triangle 
whose sides are 10 





Questions 22-23 refer to the following figure in 


which the horizontal and vertical lines divide 
square ABCD into 16 smaller squares. 


a 


A B 











D C 
Quantity A Quantity B 
22. The perimeter of The perimeter of 
the shaded region the square 
Quantity A Quantity B 
23. The area of the The area of the 


white region 


shaded region 





Quantity A Quantity B 
24. a+b c 
ng 
P 
glee 45N R 
Quantity A Quantity B 
25. PR QR 
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ANSWER KEY 

1.D 6.D B 16. A 21. B 
2. B 7.115  12.B YAS 22. A 
3. B 8.110 13.A 18. D 23. A 
4. B, E 9. B 14. C 19. A 24. C 
5. D 10. D 15. C 20. B 25. B 


Answer Explanations 


1. (D) x+ 2x + 30 = 180 > 3x + 30 = 180 => 3x = 150 > x= 50. 
2. (B) Draw a diagram and label it. 


lä 
Then write the equations: x + y = 90 and x- y= 8. 
Add the equations: x+ y=90 
+x-y= 8 
2x = 98 


So x= 49 and y = 90 — 49 = 41. 


3. (B) Draw altitude AD in equilateral AABC. 
A 


a C 


B 
2/3 D 


By KEY FACT J11, BD = 


+ 2 6v3 -Z 24/3 , and BD is one half the base. 
3 3 


So, the area is 2V3 X 6 = DAER 


4. (B)(E) If the triangle were not required to we sci rth ieee tenn 
1 and less than could be 
J11 and J12 any number greater than 3 
of the third side, and the answer would be A, B, C, D, E. But for a right 


triangle, there are only two possibilities: 
e If 13 is the hypotenuse, then the legs are 
didn’t recognize the 5-12-13 triangle, use t 


12? = 2 d olve.) 
° If of, foamy legs, then use the Pythagorean theorem to find the 


hypotenuse: 12? + 137 = (2 => c2 = 144 + 169 = 313 > c= 313. 


(E is true.) 


2 and 5. (B is true.) (If you 
he Pythagorean theorem: 
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5. (D) Use the Pythagorean theorem twice, unless you recognize the common | 12. (B) In ADFH, we already have that DH = 5 and HF = 3; we need only 
right triangles in this figure (which you should ). Since PR = 20 and QR=16, | find DF, which is the hypotenuse of ADEF. By the Pythagorean theorem, 
APQR is a 3x-4x-5x right triangle with x = 4. So PQ = 12, and APQS is a | (DF)? = 324+ 72=9 449 =58 > DF= J58. 
right triangle whose legs are 5 and 12. The hypotenuse, PS, therefore, is 13. 

So the perimeter is 3 + 5 + J58 = 8 + 58. 
| 


13. (A) x+ 2x + 3y= 180 => 3x+ 3y= 180. So x + y= 60, and y = 60 - x. 


6. (D) If the measures of the angles are in the ratio of 1:2:3, 
x+2x+3x= 180 > 6x= 180 > x = 30. 


So the triangle is a 30-60-90 right triangle, and the sides are a, 2a, and a3 TE 14. (C) AABD is a right triangle whose hypotenuse is 15 and one of whose legs 
Since a = 10, then 2a, the length of the longest side, is 20. is 9, so this is a 3x-4x-5x triangle with x = 3; so AD = 12. Now AADC is a 
7. 115 Label the other angles in the triangle. 30-60-90 triangle, whose shorter leg is 12. Hypotenuse AC is 24, and leg 


CD is PAET So the perimeter is 24 + 15 + 9 + i243 = 48 + PAES 


15. (C) From the solution to 14, we have the base (9 + 1243 ) and the height 


(12) of AABC. Then, the area is 5 (12)(9 1943 25077003. 





16. (A) Any side of a triangle must be greater than the difference of the other two 
50 + a+ b= 180 > a+ b= 130, and since the triangle is isosceles, a = b. sides (KEY FACT J13), so the third side is greater than 11 — 7 = 4. 
Therefore, a and $ are each 65, and x= 180 — 65 = 115. 


a 


| 17. (C) Draw a diagram. A diagonal of a square 


8. 110 Here, 50 + 90 + a= 180 => a= 40, and since vertical angles are equal, is the hypotenuse of each of the two 45-45-90 
b = 40. Then, 40 + 30 + w= 180 > w= 110. right triangles formed. The ratio of the length P j 
of the hypotenuse to the length of the leg in 
such a triangle is J2 :1, so the quantities a = 
are equal. 





18. (D) BC can be any positive number less than 20 (by KEY FACTS Ji2 and 
J13, BC> 10-10 =0 and BC < 10 + 10 = 20). So the perimeter can be 


9. (B) You could calculate th h 
(B) You could calculate the area of the rectangle and subtract the area of the dap niece raatet than 20 and less than 40. 


po white right triangles, but you shouldn't. It is easier to solve this problem | _ 
if you realize that the shaded area is a triangle whose base is 4 and | 19. (A) Since OA and OB are radii, they are each equal to 5. With no restrictions 
| 


iti han 10, and the bigger x is, the 
whose height is 12. The area is 5002 = 24. on x, AB could be any positive number less than gg 


bigger AB is. If x were 90, AB would be 54/2 , but we are told that x > 90, 

10. (D) Since both BD and ED are the hypotenuses of right triangles, their lengths 
can be calculated by the Pythagorean theorem, but these are triangles you 
should recognize: the sides of A DCE are 5-12-13, and those of ABAD are 
9-12-15 (3x-4x-5x, with x = 3). So the perimeter of A BED is 4 + 13 + 15= 32. 


so AB > 54/2 > 7. 


20. (B) Since AB must be less than 10, the perimeter is /ess 
than 20. 


. (B) Don't calculate either area. The length of a side 
of an equilateral triangle is greater than the length 





11. (B) Since ADGH is a right triangle whose hypotenuse is 5 and one of whose 2 


legs is 3, the other leg, GH, is 4. Since GF = DE is 7, HF is 3. Now, \DFH 
has a base of 3 (HF) and a height of 3 (DG), and its area is 5 (3)(3) = 4.5. 


p 





| 

| a Ld . . 

| of an altitude. So Quantity B is larger since 1t 1s eet 
| the area of a triangle whose sides are greater. 
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In the figure at the right, what is the value of x? 
60 @®I90 ©1100 ©1200 © 150 


What is the measure, in degrees, of each interior angle in a regular decagon? 


|__| degrees 
| 








SOLUTION 1. 


The measure of each of the 10 interior angles is 


(10—2)x180° 8x180° 1440° 


SOLUTION. 


Since A DEF is equilateral, all of its angles measure 60°; also, since the two angles at 


| 

| 

H 
pms 
on 
ee 
© 


vertex D are vertical angles, their measures are equal. Therefore, the measure of ZD a a ae 
in quadrilateral ABCD is 60°. Finally, since the sum of the measures of all four angles 
of ABCD is 360°, 60 + 90 + 90 + x = 360 => 240 + x = 360 = x = 120 (D). SOLUTION 2. 
The measure of each of the 10 exterior angles is 36° (360° + 10). Therefore, the 
In the polygons in the figure that follows, one exterior angle has been drawn at measure of each interior angle is 180° — 36° = 144°. 


each vertex. Surprisingly, if you add the measures of all of the exterior angles in any 


A i drilateral in which both pairs of opposite sides are parallel. 
of the polygons, the sums are equal. parallelogram is a quadrilate p 





140° 
120° 





KEY FACT K5 


Parallelograms have the following properties: 
| 


100 + 120 + 140 = 360 


e Opposite sides are equal: AB = CD p AD = BC. 
| ° Opposite angles are equal: æ = cand 4 = 
| e Consecutive angles add up to 180°: a+ b = 180, b + c = 180, c+ d= 180, 
7 
| and a + d= 180. 
The two diagonals bisect each other: AE = EC and BE = ED. 
A diagonal divides the parallelogram into two triangles that have the exact 


| same size and shape. (The triangles are congruent.) 
| 
| 





65 + 110 + 130 + 55 = 360 60 + 60 + 60 + 60 + 60 + 60 = 360 


KEY FACT K3 


In any polygon, the sum of the exterior angles, taking one at each vertex; is 360°. 








| A 8 B 
A regular polygon is a polygon in which all of the sides are the same length and : 6 

each angle has the same measure. KEY FACT K4 follows immediately from this 

definition and from KEY FACTS K2 and K3. : D 
| 
: ABCD is a parallelogram. 

KEY FACT K4 : Quantity A Quantity B 
P y 


In any regular polygon the measure of each interior angle is ed ade — 2) x 180 and 
n 





! 
| 
i 
1 


the measure of each exterior angle i 3683 can find all NEW GRE books in pdf ETS revis¢d GRE, Kaplan, Barron's, Princeton here: 
S n` http://gre-download.Đblogspot.com 
| 





` 
A 
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A rectangle is a 
parallelogram. 





A square is a 
rectangle and, 
hence, a 
parallelogram. 


TIP a 


TIP LZ 


SOLUTION. 
In AABD the larger angle is opposite the larger side (KEY FACT J2); so 
x > mZABD. However, since AB and CD are parallel sides cut by transversal BD 
y= mZABD. Therefore, x > y. Quantity A is greater. 

A rectangle is a parallelogram in which all four angles are right angles. Two adja- 
cent sides of a rectangle are usually called the length (£ ) and the width (w). Note 
in the right-hand figure that the length is not necessarily greater than the width. 


d 


£ 


W 
Ww 


N 





KEY FACT K6 


Since a rectangle is a parallelogram, all of the properties listed in KEY FACT 
K5 hold for rectangles. In addition: 


¢ The measure of each angle ina rectangle is 90°. 


° The diagonals of a rectangle have the same length: AC = BD. 


A B 


D C 


A square is a rectangle in which all four sides have the same length. 





KEY FACT K7 


Since a square is a rectangle, all of the properties listed in KEY FACTS K5 and 
K6 hold for squares. In addition: 





° All four sides have the same length. 
¢ Each diagonal divides the square into two 45-45-90 right triangles. 
° The diagonals are perpendicular to each other: AC 1 BD. 
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What is the length of each side of a square if its diagonals are 10? 


@®5 @®7 ©5V2 ©10/2 © 10V3 





SOLUTION. 


Draw a diagram. 


D C 


In square ABCD, diagonal AC is the hypotenuse of AABC a 45-45-90 right tri- 
angle, and side AB is a leg of that triangle. By KEY FACT J7, 


MED 2 2 


A trapezoid is a quadrilateral in which one pair of sides is parallel and the other 
pair of sides is not parallel. The parallel sides are called the bases of the trapezoid. 
The two bases are never equal. In general, the two nonparallel sides are not equal; if 


they are the trapezoid is called an isosceles trapezoid. 


(7 LA 


T id Isoceles trapezoid 
rapezoi 


AC 10. v2 eel ©. 


The perimeter (P) of any polygon is the sum of the lengths of all of its sides. 


38 


13 


4 
P=13+ 17 +20 + 38 = 88 


P=3+4+5=12 


379 
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KEY FACT K8 


In a rectangle, P = 2(€ + w); in a square, P = 4s. 


£ 


£ S 


P=tl+wt+t+we=2¢+w) P=s+s+54+5= 45 





The length of a rectangle is 7 more than its width. If the perimeter of the 
rectangle is the same as the perimeter of a square of side 8.5, what is the 
length of a diagonal of the rectangle? 


Lente 





SOLUTION. 
Dont do anything until you have drawn a diagram. 
C=w+i7 
Ww WwW 
8.5 
P = 34 


Since the perimeter of the square = 4 x 8.5 = 34, the perimeter of the rectangle Is 
also 34: 2(€ + w) = 34 => £ + W= LZ Replacing r4 by wW + FA we get: 


w+/7+w=17>52w+7=1752w=10>we=sd 


Then t = 5 + 7 = 12. Finally, realize that the diagonal is the hypotenuse of a 
5-12-13 triangle, or use the Pythagorean theorem: 


d? = 5* + 12? = 25 + 144 = 169 > d= 13. 


In Section 11-J we reviewed the formula for the area of a triangle. The only other 


figures for which you need to know area formulas are the parallelogram, rectang a 
square, and trapezoid. 
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KEY FACT K9 


Here are the area formulas you need to know: 


For a parallelogram: A = bh. 
¢ For a rectangle: A = fw. $ w 


e For a square: A = 2% or A= —d?. 3 y7 


ho |= 


¢ For a trapezoid: A = 56 + b,)h. 








In the figure below, the area of parallelogram ABCD is 40. What is the 
area of rectangle AFCE? 


A F 


D F C 
<———_—_ 10 — > 


@®20 ®24 ©28 ©32 © 36 
rn 


SOLUTION. 
Since the base, CD, is 10 and the area 1s 40, the height, AZ, must be 4. Then AAED 


must be a 3-4-5 right triangle with DE = 3, which implies that EC = 7. So the area 
of the rectangle is 7 X 4 = 28 (C). 


Two rectangles with the same perimeter can have different areas, and two rectan- 


gles with the same area can have different perimeters. These facts are a common 


source of questions on the GRE. 


RECTANGLES WHOSE PERIMETERS ARE 100 


49 
49 


ne JP 


Be sure to learn the 
alternative formula 
for the area of a 
square: A= 1/2d?, 
where d is the length 
of a diagonal. 














Potro gee ea = On. 


E 


See a oe À 


= Se dcr teint eat e ath p ant a ananipa ie enini re nner adi v 





382 New GRE 


RECTANGLES WHOSE AREAS ARE 100 


100 
l 
100 
P = 202 
10 20 
20 
10 


25 
25 





KEY FACT K10 


For a given perimeter, the rectangle with the largest area is a square. For a given 
area, the rectangle with the smallest perimeter is a square. 





Quantity A Quantity B 
The area of a The area of a 
rectangle whose rectangle whose 
perimeter is 12 perimeter is 14 





SOLUTION. 


Draw any rectangles whose perimeters are 12 and 14 and compute their areas. As 


drawn below, Quantity A = 8 and Quantity B = 12. 


4 
4 
3 = 3 
5 A=8 5 A= 12 
4 4 


This time Quantity B is greater. Is it always? Draw a different rectangle whose 
perimeter is 14. 


The one drawn here has an area of 6. Now Quantity B isn’t greater. The answ j 
is D. 





pae 
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Quantity A Quantity B 
The area of a 10 


rectangle whose 
perimeter is 12 





SOLUTION. 


There are many rectangles of different areas whose perimeters are 12. But the largest 
area is 9, when the rectangle is a 3 X 3 square. Quantity B is greater. 








oO oo | pay. RR RIL ac eS, OU A BS: ne eth tabi Tent ill ee lee ee a ke 
es tran doing HAR eat OA ace Pe PG ent aede, Os ota wT. ates ive} Eat pect ae rie > 
Boyes, Se nae thy, Spee ween ans fete OA Se ae eee Rete ara 
: me pe ats ne 
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Practice Exercises — Quadrilaterals 


Discrete Quantitative Questions 


1. If the length of a rectangle is 4 times its width, 
and if its area is 144, what is its perimeter? 


7 


Questions 2-3 refer to the diagram below in which 
the diagonals of square ABCD intersect at E. 


A B 
2 
D C 


2. What is the area of A DEC? 


3. What is the perimeter of A DEC? 


@®1+ V2 


@®2+/2 
© 4 
®© 2+2/2 
© 6 


4. If the angles of a five-sided polygon are in the 


ratio of 2:3:3:5:5, what is the measure of 
the smallest angle? 


@ 20 
® 40 
© 60 
® 80 
© 90 


5. If in the figures below, the area of rectangle 
ABCD is 100, what is the area of rectangle 
EFGH? 


A x+4 B E x+3 F 


x+1 x+2 


D C H G 


®© 98 
100 
© 102 
© 104 
© 106 


Questions 6—7 refer to a rectangle in which the 


length of each diagonal is 12, and one of the 
angles formed by the diagonal and a side 


measures 30°. 


6. What is the area of the rectangle? 


@ 18 
® 72 


© 18/3 
© 3643 
© 362 


7. What is the perimeter of the rectangle? 


® 18 
® 24 
© 12+ 12V3 


© 18 + 64/3 
© 24/2 


aa ren 


8. How many sides does a polygon have if the 
measure of each interior angle is 8 times 
the measure of each exterior angle? 


© 8 
® 9 
© 10 
® 12 
© 18 


9. The length of a rectangle is 5 more than the 
side of a square, and the width of the rectan- 
gle is 5 less than the side of the square. If the 
area of the square is 45, what is the area of 
the rectangle? 


®© 20 
® 25 
© 45 
®© 50 
© 70 


Questions 10-11 refer to the following figure, in 
which M, N, O, and Pare the midpoints of the 
sides of rectangle ABCD. 


10. What is the perimeter of quadrilateral MNOP? 


@ 24 
® 32 
© 40 
® 48 
© 60 


11. What is the area of quadrilateral MNOP? 


BoE 
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12. In the figure above, what is the sum of the 
measures of all of the marked angles? 


®© 300 
540 
© 720 
© 900 
© 1080 


13. In quadrilateral WXYZ, the measure of angle 
Zis 10 more than twice the average of the 
measures of the other three angles. What is 
the measure of angle Z? 


@ 100 
105 
© 120 
© 135 
© 150 


Questions 14—15 refer to the following figure, in 
which M and N are the midpoints of two of the 
sides of square ABCD. 





A 7B 
NÝ i 
D i a 


14. What is the perimeter of the shaded region? 
@® 3 
2+3V2 
© 3+ 24/2 


©5 
© 8 
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15. What is the area of the shaded region? 


@ 1.5 
1.75 
© 3 


© 2V2 
© 3V2 


Quantitative Comparison Questions 





D C 
ABCD is a rectangle. 
Quantity A Quantity B 
16. The area The area 
of AAED of AEDC 





WXYZ is a parallelogram. 
Quantity A Quantity B 


17. Diagonal WY Diagonal XZ 





Quantity A Quantity B 
18. The perimeter of The perimeter of 
a 30-60-90 right an octagon, each 
triangle whose of whose sides is x 
shorter leg is 2x 
Quantity A Quantity B 
19. The perimeter of 28 
a rectangle whose 
area is 50 
P T 0 
S R 
In parallelogram PORS, TR bisects ZQRS. 
Quantity A Quantity B 
20. a 2b 


ANSWER KEY 
1. 60 5.C 9. A 13. 150 
2. B 6. D 10. C 14. B 
3. D 7.C 11. 96 15. A 
4.C 8.E 12.C 16. C 


Answer Explanations 


1. 60 Draw a diagram and label it. 
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17. B 
18. A 
19. A 
20. C 


Since the area is 144, then 144 = (4x)(x) = 42 => £L =36=>x=6. 
So the width is 6, the length is 24, and the perimeter is 60. 


2. (B) The area of the square is 2? = 4, and each triangle is one-fourth of the 


square. So the area of ADECis 1. 


3. (D) ADECis a 45-45-90 right triangle whose hypotenuse, DG, is 2. 


Therefore, each of the legs is T - V2 . So the perimeter is 2 + SADA 


4. (C) The sum of the angles of a five-sided polygon is (5 — 2) x 180 = 
3x 180 = 540. Therefore, 540 = 2x + 3x + 3x+ 5x + 5x = 18x. 


So, x = 540 + 18 = 30. 


The measure of the smallest angle is 2x = 2 x 30 = 60. 


5. (C) The area of rectangle ABCD is (x + 1)(x + 4) = x 4 5x4 4. 


The area of rectangle EFGH is (x + 2)( x + 3) = x + 5x + 6, which is exactly 
2 more than the area of rectangle ABCD: 100 + 2 = 102. 


6. (D) Draw a picture and label it. 


A 


D 
6/3 


Since A BCD is a 30-60-90 right triangle, B 
CD is ran 


So the area is €w = 6(6V3) = 3613. 


C 


Cis 6 (half the hypotenuse) and 





fais. 
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Co. ae 


10. 


1] 


12; 


14. 


15. 


(C) The perimeter of the rectangle is 2(€ + w) = 2(6 + 643) S124 123. 


(E) The sum of the degree measures of an interior and exterior angle is 180, 
so 180 = 8x + x= 9x > x= 20. 


Since the sum of the measures of all the exterior angles is 360, there are 
360 + 20 = 18 angles and 18 sides. 


. (A) Let x represent the side of the square. Then the dimensions of the 


rectangle are (x + 5) and (x— 5), and its area is (x + 5)(x— 5) = xX — 25. 
Since the area of the square is 45, x° = 45 = x£ — 25 = 45 — 25 = 20. 


(C) Each triangle surrounding quadrilateral MNOP is a 6-8-10 right triangle. 
So each side of MNOP is 10, and its perimeter is 40. 


. 96 The area of each of the triangles is 5 (6)(8) = 24, so together the four 


triangles have an area of 96. The area of the rectangle is 16 X 12 = 192. 
Therefore, the area of quadrilateral MNOP is 192 — 96 = 96. 

Note: Joining the midpoints of the four sides of any quadrilateral creates a 
parallelogram whose area is one-half the area of the original quadrilateral. 


(C) Each of the 10 marked angles is an exterior angle of the pentagon. If we 
take one angle at each vertex, the sum of those five angles is 360; the sum of 


the other five is also 360: 360 + 360 = 720. 


. 150 Let W; X, Y, and Z represent the measures of the four angles. Since 


W+X+ Y+ Z= 360, W+ X+ Y= 360 — Z. Also, 


Z=104 (7r) -10+ (382-2) 


So Z= 10 + £ (360) : SZ 10 + 240 — Z> 2z- 250 > Z= 150. 


(B) Since M and N are midpoints of sides of length 2, AM, MB, AN, and 
ND are all 1. MN = V2, since it’s the hypotenuse of an isosceles right triangle 


whose legs are 1; and BD = aD , Since it’s the hypotenuse of an isosceles 


right triangle whose legs are 2. So the perimeter of the shaded region is 


EEEE EEEE TEN 


(A) The area of AABD = 5D = 2, and the area of AAMN is 500 = 0.5. 


So the area of the shaded region is 2 — 0.5 = 1.5. 


16. 


18. 


19, 


20. 
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(C) The area of AAED is tu £) = 
Th f AEDCis ie |=" 
e area O ele ra 


Note: Each of the four small triangles has the same area. 


. (B) By KEY FACT J5, since ZZ is acute and ZYis obtuse, (WY)? < a? + 6%, 


whereas (XZ)? > a? + 6°. 


(A) Since an octagon has eight sides, Quantity B is 8x. | 
Quantity A: By KEY FACT J10, the hypotenuse of the triangle is 4x, and the 


longer leg is ANE . So the perimeter is 2x + 4x + AE . Since V3 > 1, then 


2x+ 4x + Jea > 2x + 4x + 2x = 8x. 
(A) The perimeter of a rectangle of area 50 can be as large as we like, but the 


least it can be is when the rectangle is a square. In that case, each side is ¥50, 
which is greater than 7, and so the perimeter 1s greater than 28. 


(© TRis a transversal cutting the parallel sides PQ and RS. So b= x and 


26 = 2x. But since the opposite angles of a parallelogram are equal, a = 2x. 
So a= 26. 
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KEY FACT L3 


: 11-L. CIRCLES 


A circle consists of all the points that are the same distance from one fixed point 
called the center. That distance is called the radius of the circle. The figure below is 
a circle of radius 1 unit whose center is at the point O. A, B, C, D, and E, which are 
each 1 unit from O, are all points on circle O. The word radius is also used to 
represent any of the line segments joining the center and a point on the circle. The | 
plural of radius is radii. In circle O, below, OA, OB, OC, OD, and OE are all radii. A B 


If a circle has radius r, each of the radii is 7 units long. 


C 
A 





A diameter is the longest chord that can be drawn in a circle. 





D 
The radius of the circle is 0.1. 


i} 
: . 
La Quantity A Quantity B 


AB + BC + CD + DE + EA 1 


KEY FACT L1 SOLUTION. 


Since the radius of the circle is 0.1, the diameter is 0.2. Therefore, the length of each 
Any triangle, such as ACOD in the figure above, formed by connecting the of the five sides of pentagon ABCDE is less than 0.2, and the sum of their lengths is 


endpoints of two radii, is isosceles. less than 5 x 0.2 = 1. The answer is B. 
The total length around a circle, from A to Bto Cto Dto Eand back to A, is called 


! 
the circumference of the circle. In every circle the ratio of the circumference to the 











diameter is exactly the same and is denoted by the symbol nı (the Greek letter “pi’). 


If P and Q are points on circle O, what is the value of x? P 


LN, 

Oo = diameter “d 
eC=rd 
e C= 27r 


KEY FACT L4 





circumference C 





SOLUTION. 


Since APOQ is isosceles, angles P and Q have the same measure. Then, 
70 + x+ x= 180 > 2x= 110 > x= 55. 


KEY FACT L5 





A line segment, such as CD in circle O at the beginning of this section, both of 
whose endpoints are on a circle is called a chord. A chord such as BE, which passes . ee 
through the center of the circle, is called a diameter. Since BE is the sum of WO | On GRE questions that involve a sly by 3.14 until the final step, and then 
radii, OB and OB, it is twice as long as a radius. © Your answer in terms of T. So dont multiply DY > 


only if you have to. If you are ever stuck on a problem whose answers involve 7, use 
KEY FACT L2 


, assume 
your calculator to evaluate the answer or to test the answers. For example, as 
If dis the diameter and r the radius of a circle, d = 2r, 


you are almost always expected to leave 


The value of 7 is approximately 3.14. 


that you think that an answer is about 50, and the answer ia An, OT, 1 a 
167, and 247. Since 1 is slightly greater than 3, these choices are a little greater than 
12 18 36 48 and 72. The answer must be 167. (To the nearest hundredth, 167 is 


actually 50.27, but approximating it by 48 was close enough.) 
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Quantity A Quantity B 
The circumference The perimeter of 
of a circle whose a square whose 

diameter is 12 side is 12 





SOLUTION. 
Quantity A: C= td = (12). Quantity B: P= 4s = 4(12). 

Since 4 > T, Quantity B is greater. (Note: 127 = 12(3.14) = 37.68, but you should 
not have wasted any time calculating this.) 


An are consists of two points on a circle and all the points between them. On the 
GRE, arc AB always refers to the smaller arc joining A and B. 


p A 
AY 
Q 
If we wanted to refer to the large arc going from A to B through Pand Q, we would 
refer to it as arc APB or arc AQB. If two points, such as Pand Q in circle O, are the 


endpoints of a diameter, they divide the circle into two arcs called semicircles. 
An angle whose vertex is at the center of a circle is called a central angle. 


KEY FACT L6 


The degree measure of a complete circle is 360°. 


180° 360° 


—-}-— 


180° 
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KEY FACT L7 


The degree measure of an arc equals the degree measure of the central angle 
that intercepts it. 


A 
qa . 
fe ; 
B 


CAUTION 


Degree measure is not a measure of length. In the circles above, arc 
AB and arc CD each measure 72°, even though arc CD is much longer. 





How long zs arc CD? Since the radius of Circle Pis 10, its diameter is 20, and its 
l . 2: oo ] 
circumference is 20m. Since there are 360° in a circle, arc CD 1s 360° or 5° of the 


circumference: 5 (207) = 4T. 


KEY FACT L8 


The formula for the area of a circle of radius r is A = tr. 


The area of Circle P, below KEY FACT 17, 1s m(10)? = 1007 square units. The 
l 
area of sector CPD is 5 of the area of the circle: 5 (1007) = 207. 


KEY FACT L9 





ae fth 
If an arc measures x°, the length of the arc ts 360 (27r), and the area of the 


coe AN 2 
sector formed by the arc and 2 radii is 360 (mr^). 
Examples 4 and 5 refer to the circle below. 
C 


D 


393 
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What is the area of the shaded region? 
® 144r — 14443 
1447 - 3643 





© 144 - 7243 

© 24n - 3643 

© 24r - 7243 
SOLUTION. 


The area of the shaded region is equal to the area of sector COD minus the area of 
A COD. The area of the circle is n(12)? = 1447. 


360 6 
e Since m< O = 60°, mC + ZD = 120° and since ACOD is isosceles, m£ C = 
m£ D. So, they each measure 60°, and the triangle is equilateral. 


0 
e Since =. = L3 the area of sector COD is = (144r) = 24T. 


of the shaded region is 247 — 3643 (D). 





What is the perimeter of the shaded region? 
A 12 +4r 

12 + 127 

© 12 + 24n 


© 12/2 +4n 


© 12/2 +247 
a a 


SOLUTION. 
Since ACOD is equilateral, CD = 12. Since the circumference of the circle 18 


l 
27(12) = 247, arc CD = G (24m) = 41. So the perimeter is 12 + 47 (A). 


Suppose that in Example 5 you see that CD = 12, but you don’t remember how to 
find the length of arc CD. From the diagram, it is clear that it is slightly longer than 
CD, say 13. So you know that the perimeter is about 25. Now, mentally, using 3 for 
T, or with your calculator, using 3.14 for 7, approximate the value of each of the 
choices and see which one is closest to 25. Only Choice A is even close. 





Mathematics Review 


A line and a circle or two circles are tangent if they have only one point of inter- 
section. A circle is inscribed in a triangle or square if it is tangent to each side. A 


polygon is inscribed in a circle if eac 


h vertex is on the circle. 


eo 


\ 
Be 


ES 


Line f is tangent to circle O. 
Circles O and Q are tangent. C) 


The circle is inscribed The pentagon is inscribed 


in the square. 


KEY FACT L10 


in the circle. 


If a line is tangent to a circle, a radius (or diameter) drawn to the point where 
the tangent touches the circle is perpendicular to the tangent line. 


D 


Lines £ and 


m are tangent to circle O. 





A is the center of a circle whose radius is 8, and Bis 
diameter is 8. If these two circles are tangent to one 


the circle whose diameter is AB? 


@®12n @®36r © O}1 


the center of a circle whose 
another, what is the area of 


44n © 2561 





SOLUTION. 


Draw a diagram. 





Since the diameter, AB, of the dot 
n(6)? = 36n (B). 


ted circle is 12, its radius is 6, and its area ts 
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Practice Exerci ses 3 Circles n | 12. What is the area of a circle whose radius is the 
ee eee ! diagonal of a square whose area is 4? 
! @ 2n 
Discrete Quantitative Questions 4. A square of area 2 is inscribed in a circle. 2nv2 
1. What is the circumference of a circle whose What is the area of the circle? | © 4n 
; area is 1007? T | © 51 
: es 8. What is the length of arc RS? 
| pete P ® 8 Quantitative Comparison Questions 
z © 207 i = PE EEEE 
z © 257 ©n 2 E gens Aaron 
ae | © 201 ~ @® Quantity B ts greater. 
i 2. What is the area of a circle whose © ny2 © 407 : © Quantities A and B are equal. 
IE circumf is TC? i ®© It is impossible to determine which 
bee Enea © 20 | 9, What is the area of the shaded sector? Ea aeaacee poan T 
peg T ~ quantity is greater. 
i | 5. A5 X 12 rectangle is inscribed in a circle. 20 
ee What is the radius of the circle? © 8N 
a N © 207 
ie 4 ot : 
ut os ' ; ri 6. If, in the figure below, the area of the shaded ! DaD 
o a sector is 85% of the area of the entire circle, | Quantity A Quantity B 
what is the value of w? i 
3. What is the area of a circle that is inscribed | 13. The perimeter of The circumference 
in a square of area 2? | the pentagon of the circle 
T 10. In the figure above, what is the value of x? 
©- The circumference of a circle is C inches. 
4 | [| The area of the same circle is A square inches. 
us | Quantity A Quantity B 
2 ®© 15 7 11. If A is the area and C the circumference of a C A 
©Nn 30 | circle, which of the following is an expression 14. r F 
| © 45 ! for A in terms of C? 
© V2 © 54 : C2 Quantity A Quantity B 
Eii ® 60 : @ 
| 4n 15. The area of a circle The area of a semicircle 
7. The circumference of a circle is a7 units, : 5 of radius 2 of radius 3 
and the area of the circle is br square units. : ® aces 
á ; i ; 2 
If a = b, what is the radius of the circle? : án C is the circumference of a circle of radius r 
a : © 2C = ene 
2 : Quantity A Quantity B 
© 3 : © 20° Vn a C 6 
On | Cup ) r 
© 21 | © ae 
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ANSWER KEY 

1.D 5. 6.5 9.E .B 17. B 
2. A 6.D 10.54 14D 18. C 
3. B 7. B 11. A 15. B 19. C 
4. C 8. C 2. D 6. A 20. A 





Figure 2 





ABCD and EFGH are squares, 
Quantity A Quantity B and all the circles are tangent to one 


another and to the sides of the squares. 


Answer Explanations 


1. (D) A= Tr? = 1007 > 7? = 100 > r= 10 = C= 27r = 2n(10) = 207. 


17. The area of The area of 

y sector A sector B Quantity A Quantity B ; 1? o] m 
21A C=2mr=n>2r=1 re Ann) aeie A 
; 19. The area of the The area of the i 2 2 4 4 
l shaded region shaded region 
in Figure 1 in Figure 2 3. (B) Draw a diagram. 








A square and a circle have equal areas. 


Quantity A Quantity B 


n 20. The perimeter The circumference | N A 





Daa a = NY A ae e e a a =: 


ate ; i Each of the triangles is equilateral. of the square of the circle . 
ae $ | | Quantity A Quantity B | Since the area of square ABCD is 2, AD = 1. 
Ba oai 18. The area of the GT J2 
shaded region Then diameter EF = J2 and radius OF = i Then the area of the 


2 
‘ l : v2 ee 
circle 1S TU 7 74 = 


4. (C) Draw a diagram. 





Since the area of square ABCD is 2, AD = J2 . Then, since AABD is an 
diagonal BD = J2 x J2 TA 


isosceles right triangle, 
So the diameter is 2 and the radius 


But BD is also a diameter of the circle. 
is 1. Therefore, the area is n(1)? = T. 








Pome 
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5. 6.5 Draw a diagram. 15. (B) Quantity A: A = 1(2)* = 4n. 
| l 
3 z A Quantity B: The area of a semicircle of radius 3 is 573)? = 5 (ON) = 4.57. 
: 16. (A) By KEY FACT L4, T = C á C => 2 = 27, which is greater than 6. 
| A D y i d  2r r 
| By the Pythagorean theorem (or by recognizing a 5-12-13 triangle), we see that . 40 lon 
l ; : i Ais — (16n) = ——. 
diagonal AC is 13. But AC is also a diameter of the circle, so the diameter is 13 17, AB): The atea Ob Seton Za 360: 9 
and the radius is 6.5. 
i . 20 64n 327 
6. (D) Since the shaded area is 85% of the circle, the white area is 15% of the The area of sector Bis 360 0 = ig 9 


circle. So, wis 15% of 360°: 0.15 x 360 = 54. 


So sector B is twice as big as sector Á. 


7. (B) Since C= an = brn = A, we h = Tr = 2 a . 
7 a ete a ier 18. (C) Since the triangles are equilateral, the two white central angles each 


. 144 l l 
8. (C) The length of arc RS is 360 of the circumference: measure 60°, and their sum is 120°. So the white area is Zz -7 of the circle, 
z 2 i . : 2 
(14) 2n(10) = (2) 20n = 8T. and the shaded area is 3 of the circle. The area of the circle is 1(3)* = 97, 


a: 
so the shaded area is 3 OM) = 6N. 
9. (E) The area of the shaded sector is (4) of the-area Gt thecice | 


| 19. (C) In Figure 1, since the radius of each circle is 3, the area of each circle is 
| Om, and the total area of the 4 circles is 367. In Figure 2, the radius of each 
and so the area of each circle is 470, and the total area of the 


144 > [2 circle is 2 ' 
360 ae (2) LOOn = 40n. 9 circles is 367. In the two figures, the white areas are equal, as are the 


10. 54 Since two of the sides are radii of the circles, the triangle is isosceles. So 
the unmarked angle is also x: 


shaded areas. 


20. (A) Let A represent the area of the square and the circle. 


180 = 72 + 2x = 2x= 108 > x= 54., Quantity A: A= 2 => s= VA = P=4VA. 
2 2 2 
11. (A) C= tarp re E A-E) = — -2 j A VA 
4T n | Quantity B: A = nr => r= m = Vn 


12. (D) If the area of the square is 4, each side is 2, and the length of a diagonal 
is 2V2 . The area of a circle whose radius is 2/2 is n(2J2 )? = 8T. 


13. (B) There's nothing to calculate here. Each arc of the circle is clearly longer 
than the corresponding chord, which is a side of the pentagon. So the circum- 


ference, which is the sum of all the arcs, is greater than the perimeter, which is 
the sum of all the chords. 


TU 


So C= 2n “£ -2Vn VA. 


Since n = 3.14 Vn = 1.77 > an = 3.54. Quantity A is 4V A; Quantity B 


is 3.54V A. Quantity A is greater. 


14. (D) Quantity A: = . 2u7 = 2 | 

A nr? 4 | 

A r 

uant B: —_— = — 
aie ac sla 


If r= 2, the quantities are equal; otherwise, they're not. 
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11-M. SOLID GEOMETRY 


There are very few solid geometry questions on the GRE, and they cover only a few 
elementary topics. Basically, all you need to know are the formulas for the volume 
and surface areas of rectangular solids (including cubes) and cylinders. 

A rectangular solid or box is a solid formed by six rectangles, called faces. The 
sides of the rectangles are called edges. As shown in the diagram below (left), the 
edges are called the length, width, and height. A cube is a rectangular solid in which 
the length, width, and height are equal; so all the edges are the same length. 


face edge =e 


h = height 





face 





Sean oe f= length 
w = width 


RECTANGULAR SOLID CUBE 


The volume of a solid is the amount of space it takes up and is measured in cubic 
units. One cubic unit is the amount of space occupied by a cube all of whose edges 
are one unit long. In the figure above (right), if each edge of the cube is 1 inch long, 
then the area of each face is 1 square inch, and the volume of the cube is 1 cubic inch. 


KEY FACT M1 





° The formula for the volume of a rectangular solid is V = € wh. 
¢ The formula for the volume of a cube is V= e-e-e = e. 





@®1l @©2 ©10 ©1120 © 240 





SOLUTION. 


Draw a diagram. In order to express all of the dimensions of the tank in the same 
units, convert 30 inches to 2.5 feet. Then the volume of the tank ! 


12 X 8 X 2.5 = 240 cubic feet. At 2 cubic feet per second, it will take 240 + 2 = 120 
seconds = 2 minutes to fill the tank (B). 





pete a n a r e i A teh tA A a See ae ose 





Mathematics Review 


The surface area of a rectangular solid is the sum of the areas of the six faces. 
Since the top and bottom faces are equal, the front and back faces are equal, and the 
left and right faces are equal, we can calculate the area of one from each pair and 
then double the sum. In a cube, each of the six faces has the same area. 








KEY FACT M2 


° The formula for the surface area of a rectangular solid is A = 2(€w + €h + wh). 
° The formula for the surface area of a cube is A = 6e. 





The volume of a cube is v cubic yards, and its surface area is a square feet. 
lf v= a, what is the length in inches of each edge? 





SOLUTION. 


Draw a diagram. 
36e in. 


3e ft. 
e yd. 


3¢ is the length in feet, and 36e the length 
9)? = 6(9e*) = 54e*. Since v = a, e? = 54e2, 
1,944 inches. 


If e is the length of the edge in yards, 
in inches. Therefore, v = e and a = 6(3 


and e = 54. So the length of each edge is 36(54) = 


A diagonal of a box is a line segment joining a vertex on the top of a “~ i a 
opposite vertex on the bottom. A box has 4 diagonals, all the same length. In 


box below they are line segments AG, BH, CE, and DF. 
A B 


G 
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KEY FACT M3 





points on the box. 





KEY FACT M4 





A cylinder is similar to a rectangular solid except that the base is a circle instead 
of a rectangle. The volume of a cylinder is the area of its circular base (Tr?) times its 
height (4). The surface area of a cylinder depends on whether you are envisioning a 
tube, such as a straw, without a top or bottom, or a can, which has both a top and 
a bottom. 


If the dimensions of a box are €, w, and h, and if d is the length of a diagonal, 
then d = €? + u? + IP and d = VË +w? +h’. 


A diagonal of a box is the longest line segment that can be drawn between two 
For example, in the box below: d? = 32 + 42 + 122 = 9 + 16+ 144 = 169 > d=13. 








This formula is really just an extended Pythagorean theorem. EG is the diagonal 


KEY FACT M5 
of rectangular base EFGH. Since the sides of the base are 3 and 4, EG is 5. Now, 


ACGE is a right triangle whose legs are 12 and 5, so diagonal CE is 13. © The formula for the volume, V, of a cylinder whose circular base has radius 


rand whose height is his V= 1 r*h. . 
© The surface area, A, of the side of the cylinder is the circumference of the cir- 


cular base times the height: A = 27 rh. . 
° The area of the top and bottom are each 1r2, so the total area of a can is 


What is the length of a diagonal of a cube whose edges are 1? 2T rh + 27r?. 


@®1i1 ©2 ©3 ©V2 ©,3 












SOLUTION. 


Use the formula: | 
The height of cylinder I! equals the radius of cylinder I. 


| 
The radius of cylinder !I equals the height of cylinder |. 
2 
d’ =12+1?+12=3> d= V3 (E). | 


tity B 
, Quantity A Quantity 
ithout the formula you would draw a diagram and label it. Since the base !$ 4 ee hae Gt T volume P 
cylinder | cylinder II 


l X 1 square, its diagonal is V2 . Then the diagonal of the cube is the hypotenuse ee ee a 


of a right triangle whose legs are 1 and V2 , so 


Wee Peso 23 and gens, 
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SOLUTION. : 


Let rand / be the radius and height, respectively, of cylinder I. Then | Practice Exercises — Solid Geometry 
Quantity A Quantity B 
7 tr2h thr | Discrete Quantitative Questions S. A solid metal cube of edge 3 feet is placed in 
Divide each quantity by trp: r h 1. The sum of the lengths of all the edges of a eangu tank whose D Kuai a 
weight are 3, 4, and 5 feet, respectively, What 


cube is 6 centimeters. What is the volume, in 


| 

| | l l 
These are the only formulas you need to know. Any other solid geometry ques- sue i a 

| 


Either ror 4 could be greater, or the two could be equal. The answer is D. eho wolunveciiccubietcetaal water the 


tank can now hold? 





volume is 64? edge of a cube. If the cylinder and cube have 





the same volume, what is the radius of the 





; tions that might appear on the GRE would require you to visualize a situation and ©- @ 20 
| d reason it out, rather than to apply a formula. ` ® 27 
: : i © 33 
: Z © 48 
| : © 60 
; 4 How many small cubes are | l l 
. d figure ae IAOEE CONANA MoHewe ining © 5 6. A 5-foot-long cylindrical pipe has an inner 
; Asi diameter of 6 feet and an outer diameter of 
: | © | 8 feet. If the total surface area (inside and 
i i | © 8 out, including the ends) is Am, what is the 
T al | value of k? 
Ne a | : 
z a : 2. What is the volume of a cube whose surface @ / 
i | | | area is 150? =i 
a © 48 
| | | 3. What is the surface area of a cube whose 7. The height, h, of a cylinder is equal to the 
i SOLUTION. | ® 16 sae 
E «9 | cylinder? 
A You need to “see the answer. The top level consists of 1 cube, the second and third | 64 y ? 
levels consist of 9 cubes each, and the bottom layer consists of 25 cubes. The total | © 90 ®© -= 
is 1+9 +9 +25 = 44. | © 128 Jn 
| © 384 
| bln 
| 4. What is the number of cubic inches in one 
i cubic foot? © vn 
: ®© 12 h 
24 2 
© 144 eo = 
© 684 us 


© 1728 © nh? 





Eh tee LS Sue 


tl ES airat we Ce ST EL aaa ab, 


te 


Fecal cng as mete een cette ot nt 
EEEE et cet za P 

SO SEAE Trae maan aA ETIESE 
esis Sanna ok Bi eiaa a Driene memen Scie canal k 


SeA A popra 
> are 
postin, 
Dh Oman, A sige ae eee 
S P NT ee BE RE 
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8. A rectangular tank has a base that is 10 cen- 


10. 


timeters by 5 centimeters and a height of 
20 centimeters. If the tank is half full of 
water, by how many centimeters will the 
water level rise if 325 cubic centimeters 
of water are poured into the tank? 


®© 3.25 
6.5 
© 16.25 
® 32.5 
© 65 


If the height of a cylinder is 4 times its 
circumference, what is the volume of the 
cylinder in terms of its circumference, C? 


© 4nC? 
Three identical balls fit snugly 


into a cylindrical can: the 
radius of the spheres equals the 
radius of the can, and the balls 
just touch the bottom and the 
top of the can. If the formula 
for the volume of a sphere is 
V= frs, what fraction of 


the volume of the can is taken 


up by the balls? 





Quantitative Comparison Questions 





Jack and Jill each roll a sheet of 

9 x 12 paper to form a cylinder. 
Jack tapes the two 9-inch edges together. 
Jill tapes the two 12-inch edges together. 


Quantity A Quantity B 


11. The volume of The volume of 
Jack’s cylinder Jill’s cylinder 


Quantity A Quantity B 


12. The volume of The volume of 
a cube whose a box whose 
edges are 6 dimensions are 


5, 6, and 7 








A is the surface area of a rectangular 
box in square units. . 
Vis the volume of the same box in cubic units. 


Quantity A Quantity B 
13. A V 








P is a point on edge GH of cube ABCDEFGH. 
Each edge of the cube is 1. 


Quantity A Quantity B 
14. The area of AABP l 


aan 


15. The volume of 


Mathematics Review 


Quantity B 


The volume of 
a cube whose 


Quantity A 


a sphere whose 


radius is 1 edge is 1 

ANSWER KEY 

1. A 4. E 7. A 2 12. A 15. A 

l 10.7 

2. 125 5C 8. B 3 13. D 

3G 6. E 9. A 11. A 14. B 

Answer Explanations 

l 
1. (A) Since a cube has 12 edges, we have 12e = 63> e= 


2 


2. 125 Since the surface area is 150, each of the 6 faces is a ee whose area 
is 150 + 6 = 25. So the edges are all 5, and the volume is 5° = 125. 


iy o] 
Therefore, V= e? = (5) a 


3. (C) Since the volume of the cube is 64, we have e? = 64 => e = 4. The 
surface area is 6e? = 6 X 16 = 96. 
4. (E) The volume of a cube whose edges are 1 foot can be expressed in either 


of two ways: 
(1 foot)? = 1 cubic foot or 
(12 inches)? = 1728 cubic inches. 
3 x 4 X 5 = 60 cubic units, but the solid cube 


5. (C) The volume of the tank 1s A corse ao 


is taking up 33 = 27 cubic units. Therefore, 


cubic units of water. 


6. (E) Draw a diagram and label it. 





by A = 2rrh, the area of the exterior is 
rior is 270(3)(5) = 307. The area of 
le minus the area of the inner 


Since the surface of a cylinder is given 
2n(4)(5) = 407, and the area of the inter! 
each shaded end is the area of the outer cifcls © 
circle: 16m — 97 = 77, so the total surface area 1s 


40m + 30m + 7m + 77 = 84m > k= 84. 


409 
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7. (A) Since the volumes are equal, tr-h= -= p’. 


10. 


h? h 
Therefore, nr? = h* > 7? = — > r=- —. 
n Jr 


(B) Draw a diagram. 





Since the area of the base is 5 x 10 = 50 square centimeters, each | centimeter 
of depth has a volume of 50 cubic centimeters. Therefore, 325 cubic 
centimeters will raise the water level 325 + 50 = G.5 centimeters. 


(Note that we didn’t use the fact that the tank was half full, except to be sure 
that the tank didn’t overflow. Since the tank was half full, the water was 

10 centimeters deep, and the water level could rise by 6.5 centimeters. Had 
the tank been three-fourths full, the water would have been 15 centimeters 
deep and the extra water would have caused the level to rise 5 centimeters, 
filling the tank; the rest of the water would have spilled out.) 


(A) Since V= mr*h, we need to express rand + in terms of C. It is given 


that b= 4C and since C= 277, then r= = Therefore, 
TT 


C ; 
V= ores = eee ana 
“(=| (4C)=1 z |(4C) = m 


2 s ; 
3 To avoid using 7, assume that the radii of the spheres and the can are l. 


Then the volume of each ball is ta(n) = +n, and the total volume of the 


3 balls is 3 (An) = AT. 


Since the height of the can is 6 (the diameter of each sphere is 2), the volume 


of the can is m(1)%(6) = Gr. So the balls ake up 42 - = of the can. 


Mathematics Review 


11. (A) Drawing a diagram makes it easier to visualize the problem. The volume 
of a cylinder is 177A. In each case, we know the height but have to determine 
the radius in order to calculate the volume. 


12 


Jack’s cylinder has a circumference of 12: 
Žž 
6 324 
2nmr=12> r= 12. 6 => v=x($] (9) =7 30 (9) = —. 
2n N T 


Jill’s cylinder has a circumference of 9: 


2 
g] 243 
ARE ere EE y=n( 2) (12) -z| = |02 = =. 
2n 2n 


12. (A) Quantity A: V= 6° = 216. Quantity B: V= > x 6x7 = 210. 


13. (D) There is no relationship between the two quantities. If the box is a cube 
of edge 1, A= 6 and V= 1. If the box is a cube of edge 10, A = 600 and 
V= 1000. 


14. (B) The base, AB, of AABP is 1. Since the diagonal is the longest line 
segment in the cube, the height, A, of the triangle is definitely less than the 


diagonal, which is yV + 1? +1? = NE . 


] ee 
So the area of the triangle is less than 5 (I)v3 = .87, which is less than 1. 


(You could also have just calculated the area: 4 = BG = J2 , so the area 


is 5 v2 = .71.) 


natel 
don't know how to find the volume ofa sphere; a y, 
uld be able to visualize that the sphere is muc 
t is more than 4 times the size.) 


15. (A) You probably 
you don’t need to. You sho 
bigger than the cube. (In fact, 


pi 
7 
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11-N. COORDINATE GEOMETRY 





The GRE has very few questions on coordinate geometry. Most often they deal with 

: the coordinates of points and occasionally with the slope of a line. You will never 
i have to draw a graph. | 

| The coordinate plane is formed by two perpendicular number lines called the lab) 
| 
| 


Each point in the plane is assigned two numbers, an x-coordinate and a 
y-coordinate, which are written as an ordered pair, (x, y). 


(c,d) 

| | x-axts and y-axis, which intersect at the origin. The axes divide the plane into four ü 
A quadrants, labeled I, II, II, and IV. 
T y 
a Quantity A Quantity B 
T I] I b c 
y : | Ul IV SOLUTION. | . 
i | Since (a, b) lies on the x-axis, b = 0. Since (c d) lies on the y-axis, c= 0. The answer 
coy] 

| 


paar 





een Fee ot 
ae Sr SS Oe 


y 
ull e Points to the right of the y-axis have positive x-coordinates, and those to the left ey 
| a have negative x-coordinates. 
4 e Points above the x-axis have positive y-coordinates, and those below it have neg- x 
ative coordinates. 

e Ifa point is on the x-axis, its y-coordinate is 0. 

e Ifa point is on the y-axis, its x-coordinate is 0. Quantity B 
For example, point A in the following figure is labeled (2, 3), since it is 2 units t0 — p 

the right of the yaxis and 3 units above the x-axis. Similarly, B(-3, —5) is in s E 


Quadrant III, 3 units to the left of the is and 5 units below the x-axis. 
y-axis and 5 units below the x SOLUTION. 


Since (z, s) is in Quadrant II, ris negative 
alculate the distance between two points. This 
horizontal or vertical line. 


and s is positive. The answer is B. 


Often a question requires you to C 
is easiest when the points lie on the same 


ne 7 





KEY FACT N1 If the points have 


been plotted on a 


° All the points on a horizontal line have the same y-coordinate. To find the yp olan 


distance between them, subtract their x- 
e have the same 


their y coordinates. 


coordinates. find the distance 
x-coordinate. To find the between them by 


° All the points ona vertical lin counting boxes. 


distance between them, subtract 
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The distance from A to Cis 6 — 1 = 5. The distance from B to Cis 4- ] = 3. 

It is a little more difficult to find the distance between two points that are not on 
the same horizontal or vertical line. In this case, use the Pythagorean theorem. 
For example, in the previous figure, if d represents the distance from A to B 


d? = 52 +4 37=25+9 = 34, and so d = J34. 


Examples 3—4 refer to the triangle in the following figure. 


CAUTION 


You cannot count boxes unless the points are on the same horizontal or 
vertical line. The distance between A and B is 5, not 4. 








| 








SOLUTION. 
R(-2, 1) and S(4, 1) lie on the same horizontal line, so RS = 4 — (-2) = 6. Let that 


| z 
What is the area of ARST? 
| be the base of the triangle. Then the height is the distance along the vertical line 


KEY FACT N2 


The distance, d, between two points, A(x,, y,) and B(x,, y,), can be calculated 
i] using the distance formula: 


a | 2 2 
Tee Vey a d= (x5 — x) +(y5 -= y) è 


a | 
from Tto RS: 4 — 1 = 3. The area is 5 (6)(3) = 9, 





What is the perimeter of ARST? 
@13 @©14 ©16 ®11+ 13 © 11+ V61 





SOLUTION. . 
The eon is RS + ST + RT. From the solution to Example 3, you know that 


RS = 6. Also, ST = 5, since it is the hypotenuse of a 3-4-5 right triangle. To calcu- 


late RT, either use the distance formula: 


RT- \(-2-07 +01-4)2 = VOD +3)" = J4+9 = 13 


92 4 322449213 > RT= V3. 


TIP L 


The “distance formula” is nothing 
more than the Pythagorean theorem. 
If you ever forget the formula, and 
you need the distance between two 
points that do not lie on the same 
horizontal or vertical line, do as 








or the Pythagorean theorem: RT? 





follows: create a right triangle by 4 

drawing a horizontal line through 5 

one of the points and a vertical line [3 

through the other, and then use the 

Pythagorean theorem. i 5 
R 6 





So the perimeter is: 6+ 5+ 
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The slope of a line is a number that indicates how steep the line is. , a Er . | . 
i Practice Exercises — Coordinate Geometry 
KEY FACT N3 | ee 
| Discrete Quantitative Questions 5. If P(2, 1) and Q(8, 1) are two of the vertices 
° Vertical lines do not have slopes. | . of a rectangle, which of the following could 
: 1. What is the slope of the line that passes not be another of the vertices? 


¢ To find the sl f i : 
o find the slope of any other line proceed as follows: through points (0, -2) and (3, 0)? 






1. Choose any two points A(x, y,) and B(x,, y,) on the line. | @ (2, 8) 
| 2. Take the differences of the coordinates, Jz — Jp and the xcoordinates, | ® (8, 2) 
. TPs J2- Ni : n ® (-2, 8) 
: 3. Divide: slope = x,- x . | || © (8, 8) 
We will illustrate the next KEY FACT by using this formula to calculate the | 2 If the coordinates of ARST are R(0, 0), 6. A circle whose EANET Is at (6, 8) ara 
toed | fF RS. RT and STF, ! . l through the origin. Which of the following 
: slopes of RS, RT, an rom Example 3: R(—2, 1), S(4, 1), TO, 4). ; S(7, 0), and 7(2, 5), what is the sum of the ate is noton the circle? 
d slopes of the three sides of the triangle? A ! HA “i Maa l 
a Key Fact N4 | : 
d oa ® (6, -2 
4 ° The slope of any horizontal line is 0: slope of RS = ree a - = 0 © 1.5 A a 2 
| 1 __ my) TL) 
4 e The sl f e l ) ° oe | ® 2.5 © (-4, 8) 
e slope of any line that goes up as you move from left to right is positive: © 3.5 
| l slope of RT = 4-1 _3 3. If A(-1, 1) and B(3, —1) are the endpoints of Questions 7-8 concern parallelogram /ALM, whose 
| 4 an a i | one ade of square ABCD what is the area coordinates are /(—5, 2), K(-2, 6), 15, 6), MQ, 2). 
: ¢ The slope of any line that goes down as you move from left to right is nega- | of the square? 7, What is the area of parallelogram JKLM? 
afl tive: slope of ST = 1-4 -3 -3 | @ 12 ® 3) 
4-0 4 4 16 ® 28 
: © 20 © 24 
! ® 25 ® 20 
: ® 36 © 12 
sal anu peta ray | 4 8. What is the perimeter of parallelogram JKLM? 
Quantity A Quantity B | | 
The slope of € The slope of m | 
eee eee << i 


SOLUTION. 
First, make a quick sketch. 


4. If the area of circle O above is kT, what is the 


value of &? 


© 3 
® 6 
© 9 
© 18 
© 27 





Do not . : | 
d ar the formula a calculate the slopgaofi KieSinpig mates tbat EPS sea GRE, Kaplan, Barron's, Princeton here: 
upward, so its slope is positive, whereas m slopes downward, so ih tito pë isdega id blogspot.com 

Quantity A is greater. 
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, 9. If (a, 6) and (<, b) are two distinct points, ANSWER KEY 
what is the slope of the line that passes i. 2. 2 fe = = 
| ee oe 06 D HOLDS 

@ 0 

r Answer Explanations 


i= Te you sketch the line, you see immediately that the slope of the line 1s 








jt 
| 
Q 
N 
-+ 


positive. Without even knowing the slope formula, therefore, you can 











© 
É eliminate Choices A, B, and C. To determine the actual slope, use the 
2 Hari _O-(-2) _ 2 
a —i formul: == an n En 
a © x Ky 3—0 3 
ae Í i ®© undefined 
E a . 10. If c+ 0 and the slope of the line passing Quantity A Quantity B 
aon through (=c, ¢) and (3c, a) is 1, which of the 
Rela pbs following is an expression for a in terms of œ? 13. The slope of The slope of 
line k line € 
@ -3c 
c 
Erai 
3 
© 2c 
®© 3c 
© 5c 
Quantitative Comparison Questions The slope of line £ is —0.8. 
Quantity A Quantity B ; 
Since RS is horizontal, its slope is 0. 
14. C b = 220 2 a =l, 


The slope of RT = 2 - 2.5. The slope of ST = Fog 5 


Now add: 0 + 2.5 + (-1) = 1.5 l 
3. (C) Draw a diagram and label it. The area of square ABCD is s“, where 


The distance from (6, 5) to (c —3) is 10. 
Quantity A Quantity B | s = AB, the length of a side. By the Pythagorean theorem: 
| 


b<c 





m is the slope of one of the 15. c—b 6 ‘2 = 22 + 4? = 44 16 = 20. 


diagonals of a square. 


Quantity A Quantity B 


11. m2 l 


y 
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4. (D) Since the line segment joining (3, 3) and (0, 0) is a radius of the circle, 
r? = 3? + 3? = 18. Therefore, area = nr? = 18% = $= 18. Note that you do 


not actually have to find that the value of ris 3V2. 


5. (D) Draw a diagram. Any point whose x-coordinate is 2 or 8 could be 
another vertex. Of the choices, only (-2, 8) is not possible. 


s (—2,8) 





6. (D) Draw a diagram. The radius of the circle is 10 (since it’s the hypotenuse 
of a 6-8-10 right triangle). Which of the choices are 10 units from (6, 8): 
First, check the easy ones: (—4, 8) and (16, 8) are 10 units to the left and right 


of (6, 8), and (6, —2) is 10 units below. What remains is to check (12, 0), 
which works, and (—2, 12), which doesn’t. 








7. (B) The base is 7 and the height is 4. So, the area is 7 x 4 = 28. 


8. 24 Sides JM and KZ are each 7, and sides JKand LM are each the hypotenuse 
of a 3-4-5 right triangle, so they are 5. The perimeter is 2(7 + 5) = 24. 


Mathematics Review 


9, (A) The formula for the slope is ya, but before using it, look. 


Sen 
2 l 

Since the -coordinates are equal and the x-coordinates are not equal, the | 

numerator is 0 and the denominator is not 0. So the value of the fraction is 0. 


10. (E) The slope is equal to Bd 
AEA] 
So a—c =4cand a = 5c. 


11. (D) If the sides of the square are horizontal and vertical, then m is 1 or —1, 
and m2 is 1. But the square could be positioned any place, and the slope of a 
diagonal could be any number. 





12. (A) Line €, which goes through (0, 0) and (1, 1), also goes through (a, a); 4 
and since (a, 8) is below (a, a), b < a. Therefore, a— b is positive. Quantity 


is greater. 





13. (A) The line going through (3, 3) and (0, 0) has slope -1. po £ is steeper, 
its slope is a number such as —2 or —3; since & is less steep, its s ope is a 
reid such as —0.5 or —0.3. Therefore; the slope of & is greater. 
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14. (A) Since (a, b) is on the y-axis, a = 0; and since (c, d) is on the xaxis, d=) 11-0. COUNTING AND PROBABILITY 
0-6 b 


~~~ > $=0.8¢ Some questions on the GRE begin, “How many ... .” In these problems you are 
oa being asked to count something: how many apples can she buy, how many dollars 
did he spend, how many pages did she read, how many numbers satisfy a certain 
property, or how many ways are there to complete a particular task. Sometimes these 
: 15. (© D . problems can be handled by simple arithmetic. Other times it helps to use TACTIC 
. raw a diagram. l . l 

3 8 from Chapter 7 and systematically make a list. Occasionally it helps to know the 
| y counting principle and other strategies that we will review in this section. 





Then by the slope formula, —0.8 = 


Since 6 and care both positive, 6 < c. 


COUNTING 
USING ARITHMETIC TO COUNT 


i The following three examples require only arithmetic. But be careful; they are not 
the same. 









Since the distance between the two points is 10, by the distance formula: ZAAN 


10 = 4 (c — b)? +(=73= 5)” = 4 (c —- b)? of: (—8)° Z e = b)? AGA. Brian bought some apples. If he entered the store with $113 and left with 


$109, how much, in dollars, did the apples cost? 


| 





Squaring both sides gives 100 = (c — 6)2 + 64 => (c— b)? = 36. Soc—b=6. 


Notice that the equation 100 = (c — b)? + 64 is exactly what you could have 
gotten immediately by using the Pythagorean theorem: 102 = (c — b}? + 8°. 








Scott was selling tickets for the school play. One day he sold tickets numbered 
109 through 113. How many tickets did he sell that day? 








erson. How many 


Brian is the 109th person in a line and Scott is the 113th p 
people are there between Brian and Scott? 


eia 


SOLUTIONS 1-3. 


° It may seem that each of these e 
113 ~ 109 = 4. In Example 1, Brian 
however, Scott sold 5 tickets; and in 
between Brian and Scott! 


xamples requires a simple subtraction: 
did spend $4 on apples; in Example 2, 
Example 3, only 3 people are on line 


ae re a i a e AA a n a aa arr t tl p, 





erat mar unaia ye AO ae athe os HS he A ETE P ea PIER Te wee N n wheels 


i 
y 
t 
H 
i 
Í 
kj 
4 
4 
ł 
i 
+ 
j 
q 
i 
4 
i 
5 
f 
H 
$ 
A § 
j 
4 
i 
t 
\ 
a 
k 
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e Assume that Brian went into the store with 113 one-dollar bills, numbered | 
through 113; he spent the 4 dollars numbered 113, 112, 111, and 110, and still 
had the dollars numbered 1 through 109; Scott sold the 5 tickets numbered 
109, 110, 111, 112, and 113; and between Brian and Scott the 110th, 111th, 
and 112th persons — 3 people — were on line. 


In Example 1, you just needed to subtract: 113 — 109 = 4. In Example 2, you need 
to subtract and then add 1: 113 — 109 + 1 = 4 + 1 = 5. And in Example 3, you need 
to subtract and then subtract 1 more: 113 — 109 — 1 = 3. Although Example 1 is too 
easy for the GRE, questions such as Examples 2 and 3 do appear, because they're not 
as obvious and they require that little extra thought. When do you have to add or 
subtract 1? 

The issue is whether or not the first and last numbers are included. In Example |, 
Brian spent dollar number 113, but he still had dollar number 109 when he left the 
store. In Example 2, Scott sold both ticket number 109 and ticket 113. In Example 
3, neither Scott (the 113th person) nor Brian (the 109th person) was to be counted. 


KEY FACT O1 


To count how many integers there are between two integers, follow these rules: 





° If exactly one of the endpoints is included, subtract. 
° If both endpoints are included, subtract and add 1. 
° If neither endpoint is included, subtract and subtract 1 more. 






te 


From 1:09 to 1:13, Adam read pages 109 through 113 in his 
English book. What was his rate of reading, in pages per minute? 


Lt 
I 





SOLUTION. 
Since Adam read both pages 109 and 113, he read 113 — 109 + 1 = 5 pages: He 
started reading during the minute that started at 1:09 (and ended at 1:10). 9" 


he stopped reading at 1:13, he did not read during the minute that began at 1:13 
(and ended at 1:14). So he read for 1:13 — 1:09 = 4 minutes. He read at the rate 0 


4 Pages per minute. 








yon an = renal yam aama amaA e ma Seales af Sae nee edges Mtn ect Saa a a wads ata gd os. tes dee . dayeeig we teria ae ew a ae eae Sane Goer e ae 
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SYSTEMATICALLY MAKING A LIST 
TACTIC 


When a question asks “How many...?” and the numbers in the problem are small, 
just systematically list all of the possibilities. 

Proper use of TACTIC O1 eliminates the risk of making an error in arithmetic. In 
Example 4, rather than even thinking about whether or not to add 1 or subtract 1 
after subtracting the number of pages, you could have just quickly jotted down the 
numbers of the pages Adam read (109, 110, 111, 112, 1 13), and then counted them. 








Ariel has 4 paintings in the basement. She is going to bring up 2 of them 
and hang 1 in her den and 1 in her bedroom. In how many ways can 
she choose which paintings go in each room? 


| 





SOLUTION. 
Label the paintings 1, 2, 3, and 4, write B for bedroom and D for den, and make 


a list. 
B-D B-D BD BD 
L2 22 21 Æl 
l-3 2-3 3-2 42 
14 24 34 43 
There are 12 ways to choose which paintings go in each room. 


In Example 5, making a list was feasible, but if Ariel had 10 paintings and needed 
to hang 4 of them, it would be impossible to list all the different ways of hanging 


them. In such cases, we need the counting principle. 


THE COUNTING PRINCIPLE 


KEY FACT O2 


If two jobs need to be complet 
n ways to do the second job, th 
by the other. This principle can be exte 
pick 1 of the 4 paintings and hang it in the bed- 
The second job was to pick a second painting 
complished by choosing any of the remain- 
ways to hang 2 of the paintings. 





ed and there are m ways to do the first job and 
en there are m X n ways to do one job followed 
nded to any number of jobs. 


In Example 5, the first job was to 
room. That could be done in 4 ways. 
to hang in the den. That job could be ac 
ing 3 paintings. So there are 4x3=12 


ARNAS Dik MW NMS Me ELST tee ke te r a 


= tA gael Pane Seat ened Spoon a 7 
a teat eny om fy papa: SOE AEN MSR A Mahe AEN TEEN SS LIA AE AO Me ee a 


SSA DLN Ohl TTA ae RN ON EL NE 


Te ae ee, EE SaN i Ag ber 
RO Me A: Seem TERE a ROOPE Ot ATEI T ANA T: 
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Now, assume that there are 10 paintings to be hung in 4 rooms. The first job is 
to choose one of the 10 paintings for the bedroom. The second job is to choose one 
of the 9 remaining paintings to hang in the den. The third job is to choose one of 
the 8 remaining paintings for the living room. Finally, the fourth job is to pick one 
of the 7 remaining paintings for the dining room. These 4 jobs can be completed in 
10 x 9 x 8 x 7 = 5040 ways. 





How many integers are there between 100 and 1000 all of whose 


digits are odd? 


| 





SOLUTION. 

Were looking for three-digit numbers, such as 135, 711, 353, and 999, in which all 
three digits are odd. Note that we are not required to use three different digits. 
Although you certainly wouldn't want to list all of them, you could count them by 
listing some of them and seeing if a pattern develops. 


¢ In the 100s there are 5 numbers that begin with 11: 111, 113, 115, 117, 119. 
e Similarly, there are 5 numbers that begin with 13: 131, 133, 135, 137, 139. 

° There are 5 that begin with 15; 5 that begin with 17; and 5 that begin with 19. 
A total of 5 x 5 = 25 in the 100s. 

In the same way there are 25 in the 300s, 25 in the 500s, 25 in the 700s, and 
25 in the 900s, for a grand total of 5 x 25 = 125. 


You can actually do this in less time than it takes to read this paragraph. 

The best way to solve Example 6, however, is to use the counting principle. Think 
of writing a three-digit number as three jobs that need to be done. The first job is 
to select one of the five odd digits and use it as the digit in the hundreds place. The 
second job is to select one of the five odd digits to be the digit that goes in the tens 
place. Finally, the third job is to select one of the five odd digits to be the digit in 
the units place. Each of these jobs can be done in 5 ways. So the total number 0 
ways is 5 X 5 x 5 = 125. 





How many different arrangements are there of the letters A, B, C, and D? 
4 @6 ©8 ©12 © 4 


c_o 


Since from the choices given, we know that the answer is a relatively small num- 
ber, we could just use TACTIC O1 and systematically list them: ABCD, ABP C 
ACBD, .... However, this method would not be suitable if you had to arrange 4s few 


as 5 or 6 letters and would be essentially impossible if you had to arrange 10 or 
20 letters. 
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SOLUTION. 

Think of the act of arranging the four letters as four jobs that need to be done, and 
use the counting principle. The first job is to choose one of the four letters to write 
in the first position; there are 4 ways to complete that job. The second job is to 
choose one of the remaining three letters to write in the second position; there are 
3 ways to complete that job. The third job is to choose one of the two remaining 
letters to write in the third position; there are 2 ways to complete chat 
job. Finally, the fourth job is to choose the only remaining letter and to write it: 
4x3x2xX1=24. 


VENN DIAGRAMS 


A Venn diagram is a figure with two or three overlapping circles, usually enclosed 
in a rectangle, which is used to solve certain counting problems. To illustrate this, 
assume that a school has 100 seniors. The following Venn diagram, which divides 
the rectangle into four regions, shows the distribution of those students in the band 


and the orchestra. 


Orchestra 





The 32 written in the part of the diagram where the two circles overlap represents 
the 32 seniors who are in both band and orchestra. The 18 written in the circle on 
the right represents the 18 seniors who are in band but not in orchestra, while the 
37 written in the left circle represents the 37 seniors who are in orchestra but not in 
band. Finally, the 13 written in the rectangle outside of the circles represents the 13 
seniors who are in neither band nor orchestra. The numbers in all four regions must 
add up to the total number of seniors: 32 + 18 + 37 + 13 = 100. Note that there are 
50 seniors in the band — 32 who are also in the orchestra and 18 who are not in 
the orchestra. Similarly, there are 32 + 37 = 69 seniors in the orchestra. Be careful: 
the 50 names on the band roster and the 69 names on the orchestra roster add up 
to 119 names — more than the number of seniors. That's because 32 names are on 
both lists and so have been counted twice. The number of seniors who are eee 
or orchestra is only 119 — 32 = 87. Those 87 together with the 13 seniors who are 


in neither make up the total of 100. 

On the GRE, Venn diagrams are used ! 
Venn diagram and asked a question about it, 
come across a problem, such as Example 9, that 
ily if you think to draw a Venn diagram. 


d in two ways. It is possible to be given a 
as in Example 8. More often, you will 
you will be able to solve more eas- 
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If the integers from 1 through 15 are each 
placed in the diagram at the right, which 
regions are empty? 

Indicate all such regions. 

A [D| D G 

B [E] E H 

C F 








SOLUTION. The easiest way is just to put each of the numbers from 1 through 15 


in the appropriate region. 





The empty regions are F and G. 





Of the 410 students at H. S. Truman High School, 240 study Spanish and 180 
study French. If 25 students study neither language, how many study both? 


| | 





SOLUTION. 


Draw a Venn diagram. 


French 





Let x represent the number of students who study both languages, and write x in the 
part of the diagram where the two circles overlap. Then the number who study on ly 
Spanish is 240 — x, and the number who study only French is 180 — x. The number 
who study at least one of the languages is 410 — 25 = 385, so we have 


385 = (240 — x) + x + (180 — x) = 420 — x => x = 420 — 385 = 35 
students who study both. 
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NOTE: No problem requires the use of a Venn diagram. On some problems you 
might even find it easier not to use one. In Example 9, you could have reasoned that 
if there were 410 students in the school and 25 didn’t study either language, then 
there were 410 — 25 = 385 students who studied at least one language. There are 
240 names on the Spanish class lists and 180 on the French class lists, a total of 
240 + 180 = 420 names. But those 420 names belong to only 385 students. It must 
be that 420 — 385 = 35 names were repeated. In other words, 35 students are in both 
French and Spanish classes. 


PROBABILITY 


The probability that an event will occur is a number between 0 and 1, usually writ- 
ten as a fraction, which indicates how likely it is that the event will happen. For 
example, if you spin the spinner in the diagram, there are 4 possible outcomes. It is 
equally likely that the spinner will stop in any of the 4 regions. There is 1 chance in 
4 that it will stop in the region marked 2. So we say that 
the probability of spinning a 2 is one-fourth and 


write P(2) = a Since 2 is the only even number on 


4 
l 
the spinner we could also say P(even) = 74 There are 


3 chances in 4 that the spinner will land in a region 


3 
with an odd number in it, so P(odd) = 7 


KEY FACT 03 


If E is any event, the probability that E will occur is given by 


number of favorable outcomes 
nee total number of possible outcomes 





assuming that the possible outcomes are all equally likely. 


each of the 4 regions is the same size, so it Is equally 


2, 3, 5, or 7. Therefore, 


In the preceding example, 
likely that the spinner will land on the 
umber of ways of getting an odd number _ 3 

4 


sl ee ee 
Podaja total number of possible outcomes 


Norte that the probability of not getting an odd number is 1 minus the probability 


2 Lers look at some other probabilities associ- 


of getting an odd number: 1 — 4 


ated with spinning this spinner once. 
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SOLUTION. 

By KEY FACT O1, since both endpoints are included, there are 999 — 100 + 1 = 900 
integers between 100 and 999. In Example 6, we saw that there are 125 three-digit 
numbers all of whose digits are odd. So the probability is 


P(prime number) = number of ways of getting a prime number 22. 1. number of favorable outcomes 125 5 


total number of possible outcomes 4 total number of possible outcomes ~ 900 36° 


NOTE: On a numeric entry question it is mot necessary to reduce fractions, so 


number of ways of getting a number < 4 


P(number < 4) = ———____—__2—__2} Cg A m 


2 is perfectly acceptable. 
total number of possible outcomes 


l 
7 900 





KEY FACT O5 


KEY FACT 04 
If an experiment is done two (or more) times, the probability that first one event 


y , Let E be an event, and P(E) the probability it will occur. will occur and then a second event will occur is the product of the probabilities. 


ee ° If Eis impossible (such as getting a number greater than 10), P(E) = 9. 

eae! ° If it is certain that E will occur (such as getting a prime number), P(E) = 1. 

ee e In all cases 0 < P(E) < 1. ü 
eiai e The probability that event £ will not occur is 1 — P(E). 


e If 2 or more events are mutually exclusive and constitute all the outcomes, the 


, l a sum of their probabilities is 1. [| 


[For example, P(even) + P(odd) = + 2 = 1.] | a ee 






See 


A fair coin is flipped three times. What is the probability that the coin 
lands heads each time? 


e The more likely it is that an event will occur, the higher its probability (the 
closer to 1 it is); the less likely it is that an event will occur, the lower its prob- 
ability (the closer to 0 it is). 





SOLUTION. 
When a fair coin is flipped: 


Even though probability is defined as a fraction, we can write probabilities as dec- 
imals or percents, as well. 


l 
P(head) = 5 and Plai) = 5. 
Instead of writing P(E) = =, we can write P(E) = .50 or P(E) = 50%. 


1 
2 


By KEY FACT O5, P(3 heads) = ee 4 


P(head 1st time) x P(head 2nd time) x P(head 3rd time) = i x A x Bom gs 






BESSA ee RAG OE SO 


An integer between 100 and 999, inclusive, is chosen at random. 


blems such as Example 11 is to make a list of all the pos- 
What is the probability that all the digits of the number are odd? 


‘4 coin is tossed three times, the possible outcomes are 


| Another way to handle pro 

| sible outcomes. For example, 

|| | d head, head, tail 
| _ ee nie head, tail, tail 

head, tail, head i 

tail, head, head tail, head, tail 


tail, tail, head tail, tail, tail 
> 5 





se to list the outcomes on your scrap paper, 
HH, HHT, and so on. In any event, there 
f them (HHH) is favorable. So the prob- 


On the GRE, of course, if you choo 
you should abbreviate and just write H 
are eight possible outcomes, and only one 0 


jae 1 
ability is —. 
uty is g 
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Practice Exercises — Counting and Probability 


Three fair coins are flipped. 


Quantity A Quantity B 








Discrete Quantitative Questions 5. There are 27 students on the college debate 

| The probability of getting The probability of getting team. What is the probability that at least 3 of 
| more heads than tails more tails than heads ASA completed eee eo ri her math them have their birthdays in the same month? 
| review sheet in 30 minutes. At this rate, how i 

| long, in minutes, will it take her to complete @ 0 

| SOLUTION. | exercises 29—57? 

2 From the list of the 8 possible outcomes mentioned, you can see that in 4 of them ®© 56 2 

| (HHH, HHT, HTH, THH) there are more heads than tails, and that in 4 of them 57 27 

l (TTT, TTH, THT, HTT) there are more tails than heads. Each probability is © 58 ; 

! 2 The answer is C. | ® 60 © 12 

: 8 | © 65 

| In Example 12, it wasn't even necessary to calculate the two probabilities. Since l 

, heads and tails are equally likely, when several coins are flipped, it is just as likely to 2. A diner serves a lunch special, consisting of ® — 
4 have more heads as it is to have more tails. This is typical of quantitative compari- soup or salad, a sandwich, coffee or tea, and a 2 

! son questions on probability; you usually can tell which of the two probabilities is dessert. If the menu lists 3 soups, 2 salads, 7 ® | 

= greater without having to calculate either one. This is another instance where you sandwiches, and 8 desserts, how many different 

i can use TACTIC 5 from Chapter 10: don't calculate, compare. lunches can you choose? (Note: Two lunches 6. Let A be the set of primes less than 6, and 8 
are different if they differ in any aspect.) be the set of positive odd numbers less than 6. 
' @ 22 How many different sums of the form a + 6 

| i 280 are possible, if a is in Æ and A is in B? 

: The numters from 1 to 1000 are each written on a slip © 336 B® 6 

| of paper and placed in a box. Then 1 slip is removed. | ® 560 7 

T | © 672 © 8 
ee Quantity A Quantity B D9 


3. Dwight Eisenhower was born on October 14, 


The probability that ili © 10 
ENEAN aan 1890 and died on March 28, 1969. What was 
the number drawn is a the number drawn is a , , l Phicdeath . a 
multiple of 5 multiple of 7 his age, in years, at the time of his i 7. There are 100 people on a line. Aviva is the 
; ®© 77 37th person and Naomi is the 67th person. 

ee 78 If a person on line is chosen at random, what 
SOLUTION. © 79 is the probability that the person is standing 
Since there are many more multiples of 5 than there are of 7, it is more likely thata © 80 between Aviva and Naomi? 

multiple of 5 will be drawn. Quantity A is greater. ® 8l KK a a 


4. How many four-digit numbers have only 


even digits? os 


m 
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8. A jar has 5 marbles, 1 of each of the colors red, 
white, blue, green, and yellow. If 4 marbles are 
removed from the jar, what is the probability 


that the yellow one was removed? 
l 


ae — 
20 


z 
5 


or | 


Wr | AS 


5 

8, 

9. Josh works on the second floor of a building. 
There are 10 doors to the building and 
8 staircases from the first to the second floor. 
Josh decided that each day he would enter by 
one door and leave by a different one, and go 
up one staircase and down another. How 
many days could Josh do this before he had 
to repeat a path he had previously taken? 


@ 80 

640 
© 800 
®© 5040 
© 6400 


10. A jar contains 20 marbles: 4 red, 6 white, and 
10 blue. If you remove marbles one at a time, 
randomly, what is the minimum number that 
must be removed to be certain that you have 
at least 2 marbles of each color? 


@ 6 
® 10 
© 12 
® 16 
© 18 


11. At the audition for the school play, n people 


12. 


13. 


tried out. If & people went before Judy, who 
went before Liz, and m people went after Liz, 
how many people tried out between Judy 
and Liz? 


@® n-m—k-—2 
®n-m-k-l 
© n-m—k 

© n—-m—k+1 
© n—-m—k+2 


In a group of 100 students, more students 
are on the fencing team than are members 
of the French club. If 70 are in the club and 
20 are neither on the team nor in the club, 
what is the minimum number of students 
who could be both on the team and in 


the club? 


@ 10 
® 49 
© 50 
® 60 
© 61 


In a singles tennis tournament that has 

125 entrants, a player is eliminated whenever 
he loses a match. How many matches are 
played in the entire tournament? 


| 


ma AN Rein ae RAE alain iI e AANS MA ee EE me tate eee Rate 


Questions 14—15 refer to the following diagram. 


Ais the set of positive integers less than 20; 
Bis the set of positive integers that contain the 
digit 7; and Cis the set of primes. 





14. How many numbers are in the region 
labeled x 
@® 4 
5 
© 6 
® 7 
© 8 


15. What is the sum of all the numbers less than 
50 that are in the region labeled y? 


eea] 


Quantitative Comparison Questions 





® Quantity A vee 
® Quantity B is Meath nes. 
Cuan A and Ba equal: ae 





Quantity B 


Quantity A 


16. The probability The probability of 
of getting no heads getting / heads 
when a fair coin when a fair coin is 
is flipped 7 times flipped 7 times 


is s greater. a 
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A jar contains 4 marbles: 2 red and 2 white. 
2 marbles are chosen at random. 


Quanuty A Quanuty B 


17. The probability The probability 

that the marbles that the marbles 
chosen are the chosen are 

same color different colors 





Quantity A Quantuty B 
The number of 
ways to assign 
a number from 
| to 5 to each 
of 5 people 


18. The number of 
ways to assign 
a number from 
1 to 5 to each 
of 4 people 





Quantity A Quantty B 
The probability 
that 2 people 
chosen at random 
were born in the 
same month 


19. The probability 
that 2 people 
chosen at random 
were born on the same 
day of the week 





Quantity A Quanury B 


20. The probability .99 
a number chosen 
at random from the 
primes between 


100 and 199 is odd. 
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ANSWER KEY 

[2G 5.E 8. D 12.E 16. C 20. A 
2.D 6.B 9.D 13.124 17.B 

3.B 29 10. E 14. C 18. C 

4. 500 100 l1.A 15. 84 19. A 


Answer Explanations 


1. (C) Alyssa completed 20 — 6 + 1 = 15 exercises in 30 minutes, which is a 
rate of 1 exercise every 2 minutes. Therefore, to complete 57 — 29 + 1 = 29 
exercises would take her 58 minutes. 


2. (D) You can choose your soup or salad in any of 5 ways, your beverage in 
any of 2 ways, your sandwich in 7 ways, and your dessert in 8 ways. The 
counting principle says to multiply: 5 x 2 x 7 x 8 = 560. (Note that if you 
got soup anda salad, then instead of 5 choices for the first course there 
would have been 2 x 3 = 6 choices for the first two courses.) 


3. (B) His last birthday was in October 1968, when he turned 78: 
1968 — 1890 = 78. 


4. 500 The easiest way to solve this problem is to use the counting principle. 
The first digit can be chosen in any of 4 ways (2, 4, 6, 8), whereas the 
second, third, and fourth digits can be chosen in any of 5 ways (0, 2, 4, 6, 8) 
Therefore, the total number of four-digit numbers all of whose digits are 
even is4X5x*5x5 = 500. 


5. (E) If there were no month in which at least 3 students had a birthday, then 
each month would have the birthdays of at most 2 students. But that's not 
possible. Even if there were 2 birthdays in January, 2 in February, ..., and 2 
in December, that would account for only 24 students. It is guaranteed 
that with more than 24 students, at least one month will have 3 or more 


birthdays. The probability is 1. 


6. (B) A= {2, 3, 5} and B= {1, 3, 5}. Any of the 3 numbers in A could 
be added to any of the 3 numbers in B, so there are 9 sums that could be 
formed. However, there could be some duplication. List the sums systemati- 
cally; first add 1 to each number in A, then 3, and then 5: 3, 4, 6; 5, 6 10; 
7, 8, 10. There are 7 different sums. 


29 
te 100 There are 67 — 37 — 1 = 29 people between Aviva and Naomi, so, the 


probability that one of them is chosen is ee 


8. (D) It is equally likely that any one of the 5 marbles will be the one that is 2° 
removed. So, the probability that the yellow one is left is : and the probabil- 


ity that it is removed is 2 
5 
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. (D) This is the counting principle at work. Each day Josh has four jobs to 


10. 


12: 


13. 


l 


AN 


. (C) The region labeled x 


. 84 Region y consists of primes t 


do: choose 1 of the 10 doors to enter and 1 of the 9 other doors to exit; 
choose 1 of the 8 staircases to go up and 1 of the other 7 to come down. 
This can be done in 10 x 9 x 8 x 7 = 5040 ways. So on each of 5040 days 
Josh could choose a different path. 


(E) In a problem like this the easiest thing to do is to see what could go 
wrong in your attempt to get 2 marbles of each color. If you were really 
unlucky, you might remove 10 blue ones in a row, followed by all 6 white 
ones. At that point you would have 16 marbles, and you still wouldn't have 
even 1 red one. The next 2 marbles, however, must both be red. The answer 


is 18. 


. (A) It may help to draw a line and label it: 


L 
5 








) 


n-m 





J 
( MRS 
Since & people went before Judy, she was number & + 1 to try out; and since 
m people went after Liz, she was number n — mto try out. So the number of 


people to try out between them was (n— m) -(k+ 1)-—l=n-m-—k-2. 


(E) Draw a Venn diagram, letting x be the number of students who are on 


the team and in the club. 


Team Club 


20 


Of the 100 students, 70 are in the club, so 30 are not in the club. Of these 
30, 20 are also not on the team, so 10 are on the team but not in the club. 
Since more students are on the team than in the club, 10 + x > 70 = x > 60. 


Since x must be an integer, the least it can be is 61. 


124 You could try to break it down by saying that first 124 of the 125 play- 
ers would be paired off and play 62 matches. The 62 losers would be elimi- 
nated and there would still be 63 people left, the 62 winners and the person 
who didn’t play yet. Then continue until only 1 person was left. This is too 
time-consuming. An easier way `s to observe that the winner never loses and 
the other 124 players each lose once. Since each match has exactly one loser, 


there must be 124 matches. 
contains all of the primes less than 20 that do not 


contain the digit 7. They are 2, 3; 5, 11, 13, 19. 
hat contain the digit 7 and are greater than 


20. There are two of them that are less than 50: 37 and 47. Their sum is 84. 
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16. 


17. 


18. 


19. 


20. 


(C) Don't calculate the probabilities. The probability of no heads is equal to 
the probability of no tails; but no tails means all heads. 


(B) The simplest solution is to notice that whatever color the first marble is, 
there is only 1 more marble of that color, but there are 2 of the other color, so 
it is twice as likely that the marbles will be of different colors. 


(C) By the counting principle, Quantity A is 5-4-3-2 and Quantity B is 
5-4-3-2-1. Clearly, the quantities are equal. 


(A) Quantity A: the probability is . Quantity B: the probability is = 


(A) Every prime between 100 and 199 is odd (the only even prime is 2). 
So Quantity A is 1, which is greater than .99. 





PART 5 


MODEL TESTS 








Model Tests naren 









his chapter is designed to give you further experience in what to expect on the 
< verbal, quantitative, and analytical writing sections of the Graduate Record 
Examination General Test. These tests should serve as a basis for analysis, which for 
some may signal the need for further drill before taking the actual test, and for oth- 
ers, may indicate that preparation for this part of the test is adequate. For the best 
results, take these tests only after reviewing your weak areas, found as a result of 
completing our Diagnostic Test. 

Remember that the actual GRE Test you take will be done on a computer. 
Therefore, we strongly recommend that, if you purchased this book with a 
CD-ROM, in addition to completing these model tests, you take a computer-based 
model test using the CD-ROM. Note that the model tests in this book follow the 
exact same format as the test you will be taking. In each of the model tests in this 
book, the order of the five sections is analytical writing, verbal, quantitative, verbal, 
quantitative. On the actual computerized GRE that you take, the sections can 
appear in any order, except that Section 1 will definitely be the writing section. 

To best simulate actual test conditions, find a quiet place to work. Have a stop- 
watch or a clock handy so that you can keep perfect track of the time. Go through 
each section by answering the questions in the order in which they appear. If you 
don't know the answer to a question, guess, making an educated guess, if possible, 
and move on. Practice pacing yourself so that you use all your time and just finish 
each section in the time allowed. Do not spend too much time on any one ques- 
tion. If you get stuck, just guess and go on to the next question. | 

After you have devoted the specified time allowed for each section of a model 
examination, refer to the correct answers furnished, determine your raw score, judge 
your progress, and plan further study. You should then carefully study the explana- 
tions for the correct answers of those questions that gave you difficulty. If you find 
that a particular topic needs further review, refer to the earlier part of the book 
where this topic is treated before attempting to take the next model er a you fol- 
low this procedure, by the time you complete the second test in this chapter you 


will feel confident about your success. 


you can find all NEW GRE books in pdf ETS revised|]GRE, Kaplan, Barron's, Princeton here: 
http://gre-download.blogspot.com 441 
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Model Test 1 


Section 1 Analytical Writing 


TIME: 60 MINUTES—2 WRITING TASKS 


aes 1: Issue inea a - 7 oo af 
Diret te 30 r minutes, s compose a an n essay € on ie topic pat ; You may not write on any other topic. 





Write your essay on the lined page that follows. 
The topic is presented in a one- to two-sentence quotation commenting on an issue of general 


concern. Your essay may support, refute, or qualify the views expressed in the quotation. Whatever you 


write, however, must be reler zant to the issue under discussion, and you must support your viewpoint with 
əs derivec es and/or experience. 


erived from your stud 
-Faculty members from ¥ a usi institutions will evaluate your essay, j k it ob the basis of your skill 
in the following areas. oe ‘ius 


e Analysis of the quotation’s aa 
° Organization and articulation of your ideas 


e Use of relevant examples and arguments to support your case 
. imei of the mechanics ¢ of standard written pogui 
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Topic 


“Question authority. Only by questioning accepted wisdom can we advance our 


understanding of the world.” 
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in the following areas: 
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Task 2: Argument Analysis 
30. MINUTES =- = 






Your job is to ar 


_ Faculty members from var 


d assessment of the argument’s main elements — 
* Organization and articulation of your thoughts — 


© Identification anc 





“© Handling of the mechanics of standard written English 


Topic 
The following appeared in a petiti 


administration. 


on presented by Classen University students to the school's 


The purpose of higher education is to prepare students for the future, but Classen students are at a 
serious disadvantage in the competition for post-college employment due to the University’s burden- 
some breadth requirements. Classen’s job placement rate is substantially lower than placement rates 
of many top-ranked schools. Classen students would be more attractive to employers if they had 
more time to take advanced courses in their specialty, rather than being required to spend fifteen 
of their time at Classen taking courses outside of their subject area. We demand, therefore, 


percent ) : 
don or drastically cut back on its breadth requirements. 


that the University aban 
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Section 2 Verbal Reasoning 


TIME: 30 MINUTES—20 QUESTIONS 


Directions: For each of the following sentences, select the two answers of the six choices given 
that, when substituted in the sentence, both logically complete the sentence as a whole and create 


sentences that are equivalent to one another in meaning. 


Questions 1—5 4. Some critics of the administration maintained 


1. It seems ironic that the preacher's sermon, 
intended to reconcile the feuding brothers, 
served only to___——s them further. 


intimidate 
estrange 
avenge 
arbitrate 


commiserate 


disaffect 


2. In recent years, the British seem to have 


fe] [S] lo] l=] [>] 


become Americanisms: even 5. 


members of Parliament fall into baseball 
metaphors, although very few Britons 
understand the rules of the game. 


critical of 

indifferent to 
enamored of 
[D] aggrieved by 


tired of 
hooked on 


3. The general was such a contrarian that, at 
times when it appeared that the only sane 


action would be to , he became 
all the more determined to fight to the 


bitter end. 


capitulate 
remonstrate 
exonerate 
submit 
repeat 


resist 


[ra] [ee] [5] [Oo] [ee] [>| 


that it was of the White House 
to describe its proposal to reduce welfare 


payments to single parents as “tough love’: 


the plan, in their opinion, while decidedly 
tough, was not loving at all. 


witty 
accurate 

[C] disingenuous 
[D] diplomatic 
mendacious 


salient 


A perfectionist is someone who feels 
when he makes even the most 


minuscule of errors. 


vexation 
hostility 
indifference 
[D] chagrin 

[E] condemnation 


bafflement 


wand 
apa 
D 
= 
poor 
a 
g” 
= 
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Directions: The next questions are based on the content of the following passage. Read the passage a 
and then determine the best answer choice for each question. Base your choice on what this passage i 
states directly or implies, not on any information you may have gained elsewhere. ee 


For each of Questions 6-10, select one answer choice unless otherwise instructed. 


Questions 6-10 are based on the following passage. 


There can be no doubt that the emer- 
gence of the Negro writer in the post-war 
period stemmed, in part, from the fact that 

Line he was inclined to exploit the opportunity to 

(5) write about himself. It was more than that, 
however. The movement that has variously 
been called the “Harlem Renaissance,” the 
“Blank Renaissance,” and the “New Negro 
Movement” was essentially a part of the 

(10) growing interest of American literary circles 
in the immediate and pressing social and 
economic problems. This growing interest 
coincided with two developments in Negro 
life that fostered the growth of the New 

(15) Negro Movement. These two factors, the 
keener realization of injustice and the 
improvement of the capacity for expression, 
produced a crop of Negro writers who con- 
stituted the “Harlem Renaissance.” 

(20) ‘The literature of the Harlem Renaissance 
was, for the most part, the work of a race- 
conscious group. Through poetry, prose, and 
song, the writers cried out against social and 
economic wrongs. They protested against 

(25) segregation and lynching. They demanded 
higher wages, shorter hours, and better con- 
ditions of work. They stood for full social 
equality and first-class citizenship. The new 
vision of social and economic freedom that 

(30) they had did not force them to embrace the 
several foreign ideologies that sought to sink 
their roots in some American groups during 
the period. 

The writers of the Harlem Renaissance, 

(35) bitter and cynical as some of them were, 
gave little attention to the propaganda of the 
socialists and communists. The editors of the 
Messenger ventured the opinion that the New 


Negro was the “product of the same world- 

(40) wide forces that have brought into being the 
great liberal and radical movements that are 
now seizing the reins of power in all the civi- 
lized countries of the world.” Such forces 
may have produced the New Negro, but the 

(45) More articulate of the group did not resort 
to advocating the type of political action that 
would have subverted American constitu- 
tional government. Indeed, the writers of the 
Harlem Renaissance were not so much 

(50) revolting against the system as they were 
protesting its inefficient operation. In this 
approach they proved as characteristically 
American as any writers of the period. 


6. Which of the following is implied by the 
statement that the writers of the Harlem 
Renaissance “were not so much revolting 
against the system as they were protesting its 
inefficient operation” (lines 49-52)? 
®© Black writers played only a minor part in 
protesting the injustices of the period. 

Left to itself, the system was certain to 
function efficiently. 

© Black writers in general were not opposed 
to the system as such. 

®© In order for the system to operate 
efficiently, blacks must seize the reins 
of power in America. 

© Black writers were too caught up in 
aesthetic questions to identify the true 
nature of the conflict. 


. With which of the following statements 


regarding the writers of the Harlem 

Renaissance would the author most 

likely agree? 

@ They needed to increase their commit- 
ment to international solidarity. 

Their awareness of oppression caused 
them to reject American society. 

© They transformed their increasing social 
and political consciousness into art. 

© Their art suffered from their overinvolve- 
ment in political crusades. 

© Their detachment from their subject 
matter lessened the impact of their 
work. 


. The information in the passage suggests that 


the author is most likely 

® a historian concerned with presenting 
socially conscious black writers of the 
period as loyal Americans 

a literary critic who questions the 
conclusions of historians about the 
Harlem Renaissance 

© an educator involved in fostering 
creating writing programs for minority 
youths 

© a black writer of fiction bent on discover- 
ing new facts about his literary roots 

© a researcher with questions about the 
validity of his sources 
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9. Which of the following statements best 
describes the organization of lines 35-39) of 
the passage (“The writers. . . constitutional 
government”)? 

@ The author cites an authority supporting 
a previous statement and then qualifies 
the original statement to clarify its 
implications. 

The author makes a point, quotes an 
observation apparently contradicting that 
point, and then resolves the inconsistency 
by limiting the application of his original 
statement. 

© The author makes a negative comment 
and then modifies it by rephrasing his 
original comment to eliminate its negative 
connotations. 

© The author summarizes an argument, 
quotes an observation in support of that 
argument, and then advances an alterna- 
tive hypothesis to explain potential contra- 
dictions in that argument. 

© The author states a thesis, quotes a state- 
ment relevant to that thesis, and then 
presents two cases, both of which corrobo- 
rate the point of the original statement. 


10. The passage supplies information for answer- 
ing which of the following questions: 

@ Whar factors led to the stylistic improve- 
ment in the literary work of black writers 
in the post-war period? 

Who were the leading exponents of 
protest literature during the Harlem 
Renaissance? 

© Why were the writers of the Harlem 
Renaissance in rebellion against foreign 
ideological systems? 

© How did black writers in the post-war 
period define the literary tradition to 
which they belonged? 

© With what specific socioeconomic causes 
did the black writers of the post-war 
period associate themselves? 
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Dione Each 6 the followin arends contains one, two, or three Hanke oo 14. Rather than portraying Joseph II as a 16. A university training enables a graduate to see 
These blanks signify that a f Gur. Below each sentence are columns.” radical reformer whose reign was strikingly things as they are, to go right to the point, to 
ae words érséts owad Pora ee Pie (1) , the play Amadeus depicts him disentangle a twisted of thought. 


set of words from the corresponding 
ore J fsb S as (1i) thinker, too wedded to 
orthodox theories of musical composition to 


appreciate an artist of Mozart's genius. 


Blank (i) 




























' 11. Like the theory of evolution, the big-bang 13. Perugino’s initial fame brought him consider- 
| model of the universe’s formation has under- able wealth and prestige, if not (i) @ dissipated © plethora 
n gone modification and (i)_ «ss rt itt glory: some years after having been lauded as 
d has (ii) —— all serious challenges. the most famous artist in Italy, his reputation enlightened 
Blank (i) having suffered a decline, Perugino was © placi 
(Gi) by the acerbic Michelangelo 
as an artistic (iii) : : Blank (ii) 
“a 









© refutation 


enduring 


®© a doctrinaire 








































Blank (ii) 
' © ephemeral 
f | 15. Some critics maintain that fixed poetic forms, = 
E- © acknowledged Blank (ii) | which require a specific number of lines and i 
a © misdirected syllables, invite and may even (i) . Em 
ae ® derided | wordiness; when no such (ii) ______ EXISTS, = 
3 x ; the poet can easily spot and (iii) = 
1o 12. A rigid and conventional thinker, he lacked superfluities. S 
Pa both the (i) to adapt to changing Blank (i) 
conditions and the (ii) to be ei OSS 
Blank () 





Blank (ii) 


®© subterfuge 


Blank (iii) 


@ brandish 


© eliminate 


@ volatility 


© flexibility 


Blank (ii) 


© discipline 


© impertinence 
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Directions: The next questions are based on the content of the following passage. Read the passage 


Questions 17—19 are based on the following passage. 


As the works of dozens of women 
writers have been rescued from what E. P. 
Thompson calls “the enormous condescen- 

Line sion of posterity,” and considered in relation 

(5) to each other, the lost continent of the 

female tradition has risen like Atlantis from 
the sea of English literature. It is now 
becoming clear that, contrary to Mill's the- 
ory, women have had a literature of their 

(10) own all along. The woman novelist, accord- 
ing to Vineta Colby, was “really neither sin- 
gle nor anomalous,” but she was also more 
than a “register and spokesman for her age.” 
She was part of a tradition that had its ori- 

(15) gins before her age, and has carried on 
through our own. 

Many literary historians have begun to 
reinterpret and revise the study of women 
writers. Ellen Moers sees women’s literature 

(20) as an international movement, “apart from, 
but hardly subordinate to the mainstream: 
an undercurrent, rapid and powerful. This 
‘movement began in the late eighteenth cen- 
tury, was multinational, and produced some 
(25) of the greatest literary works of two centuries, 
as well as most of the lucrative pot-boilers.” 


Patricia Meyer Spacks, in The Female 


Imagination, finds that “for readily discernible 


historical reasons women have characteristi- 


(30) cally concerned themselves with matters more 


or less peripheral to male concerns, or at least 
slightly skewed from them. The differences 
between traditional female preoccupations 
and roles and male ones make a difference in 

(35) female writing.” Many other critics are begin- 
ning to agree that when we look at women 
writers collectively we can see an imaginative 
continuum, the recurrence of certain pat- 
terns, themes, problems, and images from 
generation to generation. 


and then determine the best answer choice for each question. Base your choice on what this passage 
states directly or implies, not on any information you may have gained elsewhere. ge 


For each of Questions 17-20, select one answer choice unless otherwise instructed. 


17. In the second paragraph of the passage the 


Directions: For the following question, consic ) 
_each of the choices separately and select all” 
-that apply. = 


18. 


19. 


author's attitude toward the literary historians 
cited can best be described as one of 

@ irony 

ambivalence 

© disparagement 

© receptiveness 

© awe 






The passage supplies information for answer- 
ing which of the following questions? 


Does the author believe the female literary 
tradition to be richer in depth than its 
masculine counterpart? 


Which literary historian maintains that 
the female literary tradition transcends 
national boundaries? 


Does Moers share Mill’s concern over 
the ephemeral nature of female literary 
renown? 


[D] What patterns, themes, images, and 
problems recur sufficiently in the work of 
women writers to belong to the female 
imaginative continuum? 


Did Mill acknowledge the existence of 


a separate female literary tradition? 


In the first paragraph, the author makes use 
of all the following techniques EXCEPT 
® extended metaphor 

enumeration and classification 

© classical allusion 

® direct quotation 

© comparison and contrast 





Directions: For the following question, consider _ 
rape a 





Question 20 is based on the following passage. 


In 1798 Thomas Malthus wrote “An Essay 
on the Principle of Population,” in which he 
postulates that food supply never can keep 

Line pace with the rate of increase in human pop- 

(5) ulation. Increase the supply of food, Malthus 
argues, and population will rise to meet this 
increase. This, he asserts, means that the race 
between population and resources can never 
be truly won by any sociocultural system. 

(10) Therefore, some measure of social inequality 
is inevitable in all human societies. 
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20. Which of the following statements, if true, 
would tend to undermine Malthus’s argument? 


(A| The rate of population increase has begun 
to decline in Northern Europe, but the 


food supply has not diminished. 


In many nations, the increase in human 
population has far outstripped the 
food-producing capacity. 

[C] Human population growth may be 
limited by the use of contraception. 

[D] For many ethnic and religious groups, 
artificial control of conception is morally 
unacceptable. 
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Jack and Jill each bought the same TV set A D, 
using a 10% off coupon. Jack's cashier took 7 
10% off the price and then added 8.5% sales 2 7 
tax. Jill’s cashier first added the tax and then S 

took 10% off the total price. B 


TIME: 35 MINUTES—20 QUESTIONS 








Directions: In each of Questions 1-8, there are two quantities—Quantity A and Quantity B. 
You are to compare those quantities, taking into consideration any additional information given. = 
The correct answer to such a question is es 


Quantity B Quanuty A Quantty B 


The amount 8. The area of The area of 


Jill paid A ABC ADEF 


Quantity A 


7. The amount 


@ if Quantity A is greater; Jack paid 


if Quantity B is greater; o 5 z : 
© ifthe two quantities are equal; = © = 


® if it is impossible to determine which quantity is greater. Directions: Questions 9-20 have three different formats. Unless a question has its own directions that 


i i Ton ef aes nen | . sa A “specifica wise. each question has five answer choices, exactly one of which is correct. 
Note: The given information, if any, is always centered above the two quantities. In any question, specifically state otherw €, each ques 
if a symbol or letter appears more than once, it represents the same thing each time. ee 


9, If it is now June, what month will it be 12. If Ais 25 kilometers east of B, which is 12 








Quantity A 


Quantity B 





cand dare positive 





exactly the same from right to left as it 
does from left to right. For example, 


400 months from now? 





kilometers south of C, which is 9 kilometers 
west of D, how far is it, in kilometers, from 


@ January | 

l. The sum of the The product of Z ae ee 2 April Ato D: = 

= positive divisors the positive divisors : d © June @® 20 = 

Th oe ok 19 Quantity A Quantity B ®© October z J34 a 

: | j © December ©5 Ja a 
-i C n 
E © 10/13 = 

= A number is a palindrome if it reads © 71 >. 


Directions: For the following question, consider 


ie ares State Gus! S 
A Ea 10. If 2 of the members of the school chorus are each aire choices separately and select a 
l 9 | that apply. 
Quantity à uantity B Quantity A Quantity B boys, what is the ratio of girls to boys in the 
2 a+b c+d 6. The probability chorus? 13. In triangle ABC, AB = AC = 2. Which of the 
that a three-digit a following could be the area of triangle ABC? 
10 


Quantuty A 


Quantity B 


number chosen 
at random isa 





Indicate all possible areas. 





, [A] 0.5 

3. Straw) Spa ne ae Bl} 1.0 
C L5 

Quantity A Quantity B Direct [D] 7.0 

A, The average The average an [E] 2.5 
(arithmetic mean) (arithmetic mean) [F] 3.0 


of all the positive 
multiples of 5 
less than 26 


of all the positive 
multiples of 7 
less than 26 


11. What is the volume of a cube whose total 


surface area is 54? 


wee’ 
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Questions 14—16 refer to the following graphs. 


19. If p pencils cost c cents at the same rate, how 
many pencils can be bought for d dollars? 






Total enrollment in higher education institutions, by control 
and type of institution: Fall 1972-95 


fa ay e S Seen wear 

















| ® cap 
i : Index of total enroliment . . 
i ! Index (1981=100) 16. Based on the information in the two graphs, ® 100 cdp 
i | | which of the following statements are true? 
l Private 4-year Indicate all such statements. © dp 
Public 4-year : 100c 
The number of students enrolled in 
Public 2-year private 2-year institutions was approxi- 100cd 
mately the same in 1981 and 1987. e`; 
The percentage of students enrolled in 
Private eat private 2-year institutions was approxi- 100dp 
mately the same in 1981 and 1987. © : 
1976 1980 1984 1988 1992 From 1972 to 1995, the percentage of 
seat deed college students who were enrolled in 20. Because her test turned out to be more diffi- 
2-year institutions rose by more than cult than she intended it to be, a teacher 
| 25%. decided to adjust the grades by deducting only 


Percentage distribution of total enrollment half the number of points a student missed. 


For example, if a student missed 10 points, 


17. Which of the following expresses the area of 


a circle in terms of C, its circumference? 








: she received a 95 instead of a 90. Before the ot 
a Public 4-year C? grades were adj usted the class average was A. ri 
B Dine tin An What was the average after the adjustment? a 
a c ® 50+ 5 a 
= ome = 
21 
= | : | } z 
=. Private 2-year | ® 7 (100 =; A) 
7 | eXL 
Fali of year | 2n A 
0 _— 
SOURCE: U.S. Department of Education. © Cr © 10 2 
4 50+ 4A 
C 2 
14. In 1995 the number of students enrolled in 15. If the total enrollment in institutions of © Ir 
public institutions of higher education was higher education in 1972 was 5,000,000, 4 ©A+25 


approximately how many times the number 


appr oximately how many students were 
of students enrolled in private institutions of 


enrolled in private 4-year institutions 





higher education? in 1995? 

e &® 1,000,000 

2.5 | 

eee oreo 18. If the lengths of two of the sides of a — 
500, are 9 and 10, which of the following cou 

®© 3.5 | © 1,500,000 , a 

® 4 © 1,650,000 be the length of the thi 


Indicate all such lengths. 
1 

11 

21 


$ 
: 
i 
i 
i 
. S 
i 
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Directions: The next questions are based on the content of the following passages. Read each passage 
and then determine the best answer choice for each question. Base your choice on what the passages 
state directly or imply, not on any information you may have gained elsewhere. 


TIME: 30 MINUTES—20 QUESTIONS 


For each of Questions 6-10, select one answer choice unless otherwise instructed. 


Directions: For each of the following sentences, select the two answers of the six choices given that, 
when substituted in the sentence, both logically complete the sentence as a whole and create sentences — 


that are equivalent to one another in meaning. _ 


Question 6 is based on the following passage. Question 7 is based on the following passage. 

The current trend toward specialization in 
nearly all occupational groups is exactly the 
opposite of what the educational system 
needs. World problems today are so diverse, 
complex, and interrelated that only the gen- 
eralist stands a chance of understanding the 


Contemporary literary scholars have come 
to discard the once-conventional image of 
English theater in the time of Elizabeth I as 
an anomalous literary wonder, a sudden 
flowering of creativity rooted not in the dra- 
matic traditions of England but the theater 


Questions 1—5 3. You may wonder how the expert on fossil 


remains is able to trace descent through teeth, 
pegs upon which to 


1. From papayas in Hawaii to canola in Canada, which seem 


the spread of pollen or seeds from genetically hang whole ancestries. 











engineered plants is evolving from N evel | 
scientific worry into a significant practical = of ancient Greece and Rome. While broad picture. Unless our schools stress a 
problem. B| reliable acknowledging the debt of the Elizabethan truly broad, liberal education, the world will 
E A C| flimsy playwrights to the dramas of Terence, crumble around us as we each expertly per- 
[D] specious Plautus, and Seneca, and to the Poetics of form our own narrow function. 
a theoretical l Aristotle, the majority of theater scholars Eas 
Je adal E| inadequate today regard Elizabethan drama as being 7. Each of the following, if true, moe WERKER HiS 
ta [D] an abstract academic organically related to traditional English the conclusion drawn above, enue |; + 
Œ drama, above all to the medieval cycles of ® Many of the wor Id s pr oblems can be 2 
i [E] an overblown 4. During the military takeover, the constitution | mystery and morality plays. solved only by highly specialized experts = 
T [F] an analogous was not abolished, but some of its clauses | | | oe i pa ec ded T 
= a as the armed "Directions: For the following question, consider pact 4 ali ee rk of the many S 
=. 2. When facts are and data hard to forces took over the administration. -each of the choices separately and select all” n e 
come by, even scientists occasionally throw suspended -that apply. ree ee © Specialization does not necessarily entail 
aside the professional pretense of objectivity ourzed a losing the ability to see the broad 


and tear into each other with shameless 
appeals to authority and arguments that are 
unabashedly ad hominem. 


6. Which of the following is NOT consistent picture. 


with the passage above? © Increasingly complex problems require 


ee ‘onjfcantl a growing level of technical expertise 
Theater historians have i } that can be acquired only through 


under construction 





put in abeyance 


=} [ee] lo] lo] [=] l 





mn left ee 
— . undefined altered their views of the origins of Seat 
established widely promulgated Elizabethan drama. © ets ad onal liberal education is 
, 7 sm ve ï 
C| demonstrable . Woolf conventional notions of — ne aie aa — becoming more highly specialized today. 
= antedating the Eiza : 


[D] ineluctable 
[E| uncertain 


[F] relevant 





truth: in her words, one cannot receive from 
any lecture “a nugget of pure truth” to wrap 
up between the pages of one’s notebook and 
keep on the mantelpiece forever. 


anticipates 
articulates 
makes light of 
mocks 


pays heed to 


=] [e] [o] le] l] [>] 


puts up with 


Although Elizabethan drama deals with 
English subject matter, it derives its form 
and method solely from classical Greek 


and Roman theater. 
ID] Once envisioned as a historical and literary 


e æ « r- 
anomaly, Elizabethan drama now Is inte 
preted as part of a historical continuum. 


i l n 
Modern theater scholars view e 
drama as a direct offshoot of Greek a 
Roman dramatic traditions. 
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Questions 8-10 are based on the following passage. 


Line 


(5) 


(10) 


(15) 


(20) 


25) 


(30) 


(35) 


(40) 


Given the persistent and intransigent 
nature of the American race system, which 
proved quite impervious to black attacks, 
Du Bois in his speeches and writings moved 
from one proposed solution to another, and 
the salience of various parts of his philoso- 
phy changed as his perceptions of the needs 
and strategies of black America shifted over 
time. Aloof and autonomous in his personal- 
ity, Du Bois did not hesitate to depart 
markedly from whatever was the current 
mainstream of black thinking when he per- 
ceived that the conventional wisdom being 
enunciated by black spokesmen was proving 
inadequate to the task of advancing the race. 
His willingness to seek different solutions 
often placed him well in advance of his con- 
temporaries, and this, combined with a 
strong-willed, even arrogant personality 
made his career as a black leader essentially a 
series of stormy conflicts. 

Thus Du Bois first achieved his role as a 
major black leader in the controversy that 
arose over the program of Booker T. 
Washington, the most prominent and influ- 
ential black leader at the opening of the 
twentieth century. Amidst the wave of 
lynchings, disfranchisement, and segregation 
laws, Washington, seeking the good will of 
powerful whites, taught blacks not to protest 
against discrimination, but to elevate them- 
selves through industrial education, hard 
work, and property accumulation; then, they 
would ultimately obtain recognition of their 
citizenship rights. At first Du Bois agreed 
with this gradualist strategy, but in 1903 
with the publication of his most influential 
book, Souls of Black Folk, he became the 
chief leader of the onslaught against 
Washington that polarized the black com- 
munity into two wings—the “conservative” 
supporters of Washington and his “radical” 
Critics. 


8. Which of the following statements about 

W. E. B. Du Bois does the passage best 

support? 

@ He sacrificed the proven strategies of 
earlier black leaders to his craving for 
political novelty. 

Preferring conflict to harmony, he fol- 
lowed a disruptive course that alienated 
him from the bulk of his followers. 

© He proved unable to change with the 
times in mounting fresh attacks against 
white racism. 

© He relied on the fundamental benevolence 
of the white population for the eventual 
success of his movement. 

© Once an adherent of Washington's poli- 
cies, he ultimately lost patience with 
them for their inethcacy. 


9. It can be inferred that Booker T. Washington 


in comparison with W. E. B. Du Bois could 
be described as all of the following EXCEPT 
@ submissive to the majority 

concerned with financial success 

© versatile in adopting strategies 

© traditional in preaching industry 

© respectful of authority 


10. The author’s attitude towards Du Boiss 


departure from conventional black policies 
can best be described as 

@® skeptical 

derisive 

© shocked 

© approving 

® resigned 
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Directions: Each of the following pieces of text contains one, two, or three blanks. These blanks signify 
that a word or set of words has been left out. Below each piece of text are columns of choices. For each 
blank, select the word or set of words from the corresponding column of choices that best reflects the 


overall meaning of the text. E ia o 


11. As any visitor to Claude Moner’s final home at 
Giverny can , Japanese prints were 
the artist’s passion: his home overflows with 
works by Hiroshige, Utamaro, and other 
Japanese masters. 


12. Breaking with established musical traditions, 
Stravinsky was (1) composer whose 











(11) works infuriated the tradition- 
alists of his day. 
Blank (i) 








®© a derivative 






an uncontroversial 


© an iconoclastic 


Blank (ii) 


@ hackneyed 


© heterodox 








state It 


13. While the disease is in (1) 


is almost impossible to determine its existence 


by (ii) 


Blank (i) 











®© acritical 


a latent 


Blank (it) 


© methodology 


© observation observation 


14. The paleontologist’s (i) 
meant that the evidence he had so 
painstakingly gathered would inevitably be 


by his more conventional 









orthodoxy 


T oe 
colleagues. 


Blank (i) 








@ break with 








dependence on 


© reputation for 


Blank (ii) 
© considered 








© contested 


®© classified 
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15. An essential purpose of the criminal justice 


system is to enable purgation to take place; 
that is, to provide a (i) by 
which a community expresses its collective 
(ii) the transgression of 

the criminal. 


Blank (i) 


disclaimer 


© prototype 


Blank (it) 


© empathy with 


© indifference to 


© outrage at 


















Directions: The next questic 





Question 17 is based on the following passage. 


Exquisitely adapted for life in one of 
Earth’s harshest environments, polar bears 
can survive for 20 years or more on the 
Arctic Circle’s glacial ice. At home in a waste 
where temperatures reach minus 50 degrees 
Fahrenheit, these largest members of the 
bear family are a striking example of natural 
selection at work. With two layers of fur 
over a subcutaneous layer of blubber, polar 
bears are well adapted to resist heat loss. 
Their broad, snowshoe-like paws and sharp, 
curved claws enable them to traverse the ice 
with ease. Formidable hunters, these mon- 
archs of the icy waste even possess the capac- 
ity to scent prey from a distance of 20 miles. 


16. In a classic example of scholarly 


(i) , the poet and scholar 

A. E. Housman once assailed a German rival 
for relying on manuscripts “as a drunkard 
relies on lampposts, for support rather 


than (ii) i 
Blank (i) 


® productivity 


invective 


Blank (ii) 


© stability 


© credibility 













Base your choice on what the pass 


17. In the context of the passage’s final sentence, 


“Capacity” most nearly means 
® faculty 

stature 

© dimensions 

© spaciousness 

© intelligence 













Questions 18-20 are based on the following passage. 


Line 


(5) 


(10) 


(15) 


(20) 


(25) 


At night, schools of prey and predators are 
almost always spectacularly illuminated by 
the bioluminescence produced by the micro- 
scopic and larger plankton. The reason for 
the ubiquitous production of light by the 
microorganisms of the sea remains obscure, 
and suggested explanations are controversial. 
It has been suggested that light is a kind of 
inadvertent by-product of life in transparent 
organisms. It has also been hypothesized that 
the emission of light on disturbance is 
advantageous to the plankton in making the 
predators of the plankton conspicuous to 
their predators! Unquestionably, it does act 
this way. Indeed, some fisheries base the 
detection of their prey on the biolumines- 
cence that the fish excite. It is difficult, how- 
ever, to defend the thesis that this effect was 
the direct factor in the original development 
of bioluminescence, since the effect was of 
no advantage to the individual microorgan- 
ism that first developed it. Perhaps the lumi- 
nescence of a microorganism also discourages 
attack by light-avoiding predators and is of 
initial survival benefit to the individual. As it 
then becomes general in the population, the 
effect of revealing plankton predators to their 
predators would also become important. 
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18. The primary topic of the passage is which of 


19. 


20. 


the following? 

@® The origin of bioluminescence in plank- 
ton predators 

The disadvantages of bioluminescence in 
microorganisms 

© The varieties of marine bioluminescent 
life forms 

© Symbiotic relationships between predators 
and their prey 

© Hypotheses on the causes of biolumines- 
cence in plankton 


The author mentions the activities of fisheries 

in order to provide an example of 

@ how ubiquitous the phenomenon of bio- 
luminescence is coastally 

how predators do make use of biolumines- 
cence in locating their prey 

© how human intervention imperils biolu- 
minescent microorganisms 

© how nocturnal fishing expeditions are 
becoming more and more widespread 

© how limited bioluminescence is as a source 
of light for human use 


The passage provides an answer to which of 

the following questions? 

@ What is the explanation for the phenome- 
non of bioluminescence in marine life? 

Does the phenomenon of plankton 
bioluminescence have any practical 
applications? 

© Why do only certain specimens of 
marine life exhibit the phenomenon of 
bioluminescence? 

© How does underwater bioluminescence 
differ from atmospheric bioluminescence: 

© What are the steps that take place as an 
individual microorganism becomes 
bioluminescent? 
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Section 5 Quantitative Ability 


TIME: 35 MINUTES—20 QUESTIONS 


8. In the figure below, what is the average 
Directions: In each of Questions 1-7, there are two quantities—Quantity A and Quantity B. (arithmetic mean) of the measures of the 


You are to compare those quantities, taking into consideration any additional information given. _ five angles? 
The correct answer to such a question is i 


@ if Quantity A is greater; p g 2 
if Quantity B is greater; _ 
© if the two quantities are equal; _ na 


© if it is impossible to determine which quantity is greater. 


Note: The given information, if any, is always centered above the two quantities. In any question, i 
if a symbol or letter appears more than once, it represents the same thing each time. 





@® 36 
45 
Quantity A Quantity B ‘Vee © 60 
| ] © 72 
l. T Quantity A Quantity B © 90 
ie eee |!!! 2. a% of - b% of 9. Camille’s average on her 6 math tests this 
n is an odd positive integer b a ae cused HOS Fortunately for Camille, 
700 < n < 800 her teacher drops each studenr’s lowest grade, 


and this raises her average to 85. What was her 


lowest grade? 


Quantity A Quantity B 












2. The number The number ®© 20 
of the prime of prime 25 
factors of n factors of 2” © 30 
. . | ® 40 
p25 Quantity A Quantity B ® 50 
Quantity A Quantity B Mirections: For questo 
3. The average The average Line / passes l that apply. n a ee ee aha 
(arithmetic mean) (arithmetic mean) een ees . 
of x and y of x, y, and y through (245) and (/2,-v3) . 10. If the area of a rectangle ts 40, which of the 
. l following could be the perimeter of the 
Line m is perpendicular to line / rectangle? 
Quantity A Quantity B Indicate a// such areas. 
[A] 20 
Ja The slope of / The slope of ” Bl 40 
C] 200 
D] 400 
[E] 2,000 





4, C d 
| 4,000 
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Directions: Questions 8-20 have three different formats. Unless a question has its own directions that 
specifically state otherwise, each question has five answer choices, exactly one of which is correct. 


11. Which of the following is an cquauion of a 
line that ts perpendicular to the line whose 
equation is 2x+ 3y= 4? 


Indicate a// such equations. 








A| 3x+2y=4 
1B] 3x-2y=4 
C| 2x- 3y=4 
[D] 4-3x=-2y 
[E] 44+ 2x = 3y 





12. In the figure above, the diameter of the circle 
is 20 and the area of the shaded region is 80T. 
What is the value of a+ b+ c+ d? 

@ 144 
216 
© 240 
© 270 
© 288 


Directions: The answer to the following question 
is a fraction. Enter the numerator in the upper 
-box and the denominator in the lower box. 


13. Each integer from 1 to 50 whose units digit is 
a 3 is written on a slip of paper and placed in 
a box. If two slips of paper are drawn at ran- 
dom, what is the probability that both the 
numbers picked are prime: 


w 


a 


| 
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Questions 14—16 refer to the following graph. _ Directions: For the following question enter p _ 
Motor Vehicle Theft in the U.S. your answer in the box. Bieg oo | E 
Percent Change from 1994 to 1998 E 0 e es 
Number of Rat 17. If the average (arithmetic me o 
—ll— Offenses —@— 100,000 : 5 l an) of a me? ; ee A N 5 W E R B E Y 
Known Inhabitants and zis 12.3, and the average of vand wis 7 | 


4 > : 6, what is the average of x; J and Z ? vane = E ad E ce eet ake rene tia he eNews caae Mea 


P| _ Section 1—Analytical Writing 
- There are no “correct answers’ to this section. 


18. At Tyler High School, there are twice as many . 
girls than boys on the yearbook staff. At one Section 2—Verbal Reasoning 





staff meeting, the percentage of girls attending BE 6.C 11.A, D 16. E 

was twice the percentage of boys. What > C F 7.C 12.C,D 17. D 

percent of those attending were boys? 3, A D g A 13. B, D, H 18. B, E 

RA 4.C E 9. B 14. B, F 19. B 

5. A, D 10. E 15. B, D, I 20. A, C 

© 30 

®© 33 : Note: The letters in brackets following the Quantitative Ability answers in Sections 3 and 5 refer 
© 50 to the sections of Chapter 11 in which you can find the information you need to answer the 





12. A [J] means that the answer to question 12 is A, and that the solution 





REAR PO ET vapa 
eSa 


questions. For example, = 
ue 1994 1995 1996 1997 1998 Directions: For the following question et reauiires information found in Section 11-J: Triangles. Also, 14. D [10] means that the answer 5 
a eral Durea Fives ieetiOn. your answer in the box. Í to question 14 is D and is based on information in Chapter 10: Data Interpretation. k: 
E -= — 
= 14. If 1,000,000 vehicles were stolen in 1994 E a i weenie o Section 3—Quantitative Ability T 
| ; > hours, how many minutes would it take five ; M] 16. A, B, C [10] = 
© how many were stolen in 1996? b =- LAĐA] 6. C [O] LEZ ae > 
> ®© 889.000 oys to shovel that driveway? (Assume that : A Ra > CIC IDA 17. A [L] 
serge each boy works at the same rate.) | ; i A Á Amn 13.A,B,C,D [J] 18. B [J] 
i i 19. E [D] 
© 1,094,000 | minutes 5. BIB] 10. 4/5 [B, D] 15. E [10] saci cals 
© 1,100,000 | 
20. In 1950 Roberto was four times as old as - Section 4—Verbal Reasoning 
15. By what percent did the number of vehicles Juan. In 1955, Roberto was three times as CE 11. B 16. B, E 
stolen decrease from 1997 to 1998? old as Juan. How old was Roberto when i i; B, D 6. ? 12. C, E 17. A 
@® 7.4% Juan was born? 2. A, E ie 13. B, F 18. E 
8.0% ® 5  3.GE i AAE 19. B 
© 8.4% 10 — 4AD A 15. A, F 20. B 
© 12.0% © 20 5. C, D 10. D 
© 19.4% © 30 : | _ 
© 40 _ Section 5—Quantitative Ability sine 
16. To th 7 | 11. B, D [N] 16. D [10] 
. To the nearest percent, by what percent did 1. A [A] 6.D J) L 17. -9.9 [E] 
the population of the United States increase | 2B [A] 7. B [N] 12. E | o 18. A [C] 
from 1994 to 1998? 3 BIE 8. D TE, LI a ee 19. 96 [D] 
®© 1% BIE = 
® 2% | 4 ATS ope ey 1s, C [10] 20. D [H] 
~ 5.B [C] 10 
© 3% | 
© 4% F ESE ee 
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ANSWER EXPLANATIONS 
Section 1—Analytical Writing 


There are no “correct answers to this section. 


Section 2—Verbal Reasoning 


1. (B)(F) The verbs estrange and disaffect are synonyms; both mean to make 
unfriendly or to distance. The two words can be used interchangeably here. 
Think of “estranged couples” getting a divorce and “disaffected voters” 
leaving a political party. 

2. (C)(F) Baseball metaphors are examples of Americanisms, American idioms 
enthusiastically embraced by Britons despite the British lack of understanding 
of the original context of these terms. The Britons are hooked on or enamored 


of them. 


3. (AXD) A contrarian is someone who takes a contrary view or action, one 
who makes decisions that contradict prevailing wisdom. Because he is a con- 
trarian, the general is resolved to fight to the bitter end; clearly, the wise or 
sane course would be to capitulate or submit. Note that submit here is a syn- 
onym for yielding or giving in, not for asserting or proposing something. 

4. (C)(E) If the plan, though tough, is not loving, then it certainly would not 
be accurate for the White House to describe it as tough love. It would not be 
particularly witty or salient (strikingly conspicuous) for the White House to 
do so. It might indeed have been diplomatic (tactful) for the White House to 
describe the plan as tough love. However, critics of the administration would 
be unlikely to put such a positive spin on the administration’s description. 
Also, none of the other choices are synonyms for diplomatic. Only two 
choices remain: disingenuous and mendacious. To be disingenuous is to be 
insincere or untruthful. Likewise, to be mendacious is to be untruthful. © 


5. (A)(D) Perfectionists expect perfection of themselves. Therefore, when they 
make even tiny errors, they feel vexation (annoyance with themselves) and 
chagrin (annoyance mixed with humiliation). 


6. (C) The fact that the writers were more involved with fighting problems in 
the system than with attacking the system itself suggests that fundamentally 
they were not opposed to the democratic system of government. 

Choice A is incorrect. The fact that the writers did not revolt against the 
system does not necessarily imply that they played a minor role in fighting 
abuses of the system. 

Choice B is incorrect. There is nothing in the statement that would imply 
that, left to itself, the system was certain to function efficiently. 

Choice D is incorrect. There is nothing in the statement that would imply 
that in order for the system to operate efficiently blacks must seize the reins of 
power in America, 


Choice E is incorrect. There is nothing in the statement that would imply 


Ace 
wy 


that Black writers were too caught up in aesthetic questions to identify the tue ae | 


nature of the conflict. 





9. (B) The author makes the point that the writers essentially ignored socialist 


10. (E) Choice E is answerable on the basis of this passage. 


11. (A)(D) The author concede 
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7. (C) In lines 6-12, the author mentions the growing interest in social and 


economic problems among the writers of the Harlem Renaissance. They used 
poetry, prose, and song to cry out against social and economic wrongs. Thus, 
they transformed their increasing social and political consciousness into art. 
Choice A is incorrect. The author distrusts the foreign ideologies (lines 
28-33) with their commitment to international solidarity. 
Choice B is incorrect. The author states that the writers wished to con- 
tribute to American culture; they did not totally reject American society, but 


wished to improve It. 
Choices D and E are incorrect. Neither is implied by the author. 


8. (A) The author's evident concern to distinguish Negro writers from those 


who “embraced” socialist and communist propaganda (lines 28-33) suggest 
that he is a historian concerned with presenting these writers as loyal 


Americans. | | a 
Choice B is incorrect. The author touches on literature only in relationship 


to historical events. E 
Choice C, D, and E are incorrect. There is nothing in the passage to sug- 


gest any of these interpretations. 


and communist propaganda. This point is apparently contradicted by the 
Messenger quote asserting that the same forces that produced socialism and 
communism produced the New Negro (and thus the new black writer). The | 
author then Limits the application of his original assertion by giving only quali- 
fied assent to that assertion (“Such forces may have produced the New 


Negro.”). 


Model Test 1 


‘ces the battles for better working conditions, desegregation, 
bie arp arms pe ich the black writers of the period were 


and social and political equality in which ee 
engaged. These were specific socioeconomic causes with which the write 


ated themselves. . 

Choice A is unanswerable on the basis of this passage. The aig ge 
tions an “improvement in the capacity for expression in the period, but cites 
no factors leading to this stylistic improvement. 


Choice B is unanswerable on the basis of this passage. The passage men- 


tions no specific names. | E B 
Choice C is unanswerable on the basis of this passage. The passage s$ 


. « ° ink 
the writers did not “embrace the several foreign ideologies that sought to Si : 
i were 1 
their roots” in America. However, 1t nowhere suggests that the writers 


‘on against these foreign ideologies. | 7 f 
ne D is geese on the basis of this passage. No such informa 
ion is supplied by the passage; => oy 
gon i supplied os concedes that the big-bang theory has SEEN 
ase „nt ot polishing. However, he denies at 
ewhat: it has undergone refinement Or POU*™ tas resisted o 
| s validiry s been threatened seriously by any rival theories: 1t Na _— o 
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EZ: 


13. 


14. 


15. 


16. 


17. 


~ experts in the field.: However, she does.not look.on these critics with swe ae | 
overwhelming feeling of reverence, admiration, or fear). 8, 


The use of the support signal and indicates that the first missing word is 
similar in meaning to “modification.” The use of the contrast signal but indi- 
cates that the second missing word is contrary in meaning to “undergone 
modification.” 


(C)(D) Someone described as “rigid and conventional” would lack both the 
flexibility (adaptability) to adjust to changes and the creativity (inventiveness; 
imagination) to come up with new, innovative ideas. 


(B)(D)(H) The phrases “some years after having been lauded” and “his repu- 
tation having suffered a decline” provide the key to unlocking this sentence. 
The subject here is the change in Perugino’s reputation. In the beginning, he 
received wealth and status, but his fame did not last: he did not win enduring 
glory. Instead, Michaelangelo derided (ridiculed; mocked) him as an artistic 
bumpkin (clod; oaf). | | 


(B)(F) The play Amadeus portrays Joseph II as “wedded to orthodox theories 
of musical composition.” Thus, it depicts him as a doctrinaire thinker, dog- 
matic about which theories or doctrines he accepts. This view of Emperor 
Joseph is in contrast with his image as a reformer whose reign was impres- 
sively enlightened (liberal; civilized) for the period. The best way to attack this 
sentence is to complete the second blank first. Note that the second blank 
immediately precedes a long descriptive phrase that clarifies what kind of 
thinker Joseph II was. 


(B)(D)(Q) The adverb even (indeed) is used here as an intensive to stress 
something. Not only do fixed poetic forms invite wordiness, they may even 
encourage it. Because these fixed forms require the poet to write a specific 
number of lines or syllables, they place a constraint (limitation; restriction) on 
the poet. Without that constraint, the poet might have an easier time spotting 


and eliminating unnecessary syllables and words. | 


(E) One would have to disentangle a skein or coiled and twisted bundl of 
yarn. Note how the presence of the verb disentangle, which may be used both 
figuratively and literally, influences the writers choice of words. In this case; 
while /ine is a possible choice, the word does not possess the connotations of 
twistings and tangled contortions that make skein a more suitable choice. 


(D) The author opens the paragraph by stating that many literary critics have 
begun reinterpreting the study of women’s literature. She then goes on to cite 
individual comments that support her assertion. Clearly, she is receptive or 
open to the ideas of these writers, for they and she share a common sense of 
the need to reinterpret their common field. 

‘Choices A and B are incorrect. The author cites the literary critics straight- 
forwardly, presenting their statements as evidence supporting her thesis. 

Choice C is incorrect. The author does not disparage or belittle these 
critics. By quoting them respectfully she implicitly acknowledges their j 
competence. «9.05 °°, | e tan 


Choice E is incorrect. The author quotes the critics as acknowledged = 








2. (A) Since (a, b) is on the positive portion O 


18. (B)(E) Question B is answerable on the basis of the passage. According to 


lines 19-22, Ellen Moers “sees women’s literature as an international move- 
ment,” in other words, as a movement that transcends national boundaries. 

Likewise, Question E is answerable on the basis of the passage. According 
to lines 7-10, Mill disbelieved in the idea that women “have had a literature 
of their own all along.” 


19. (B) The writer neither lists (enumerates) nor sorts (classifies) anything in the 


opening paragraph. 

Choice A is incorrect. The writer likens the female tradition to a lost conti- 
nent and develops the metaphor by describing the continent “rising...from the 
sea of English literature.” 

Choice C is incorrect. The author refers or alludes to the classical legend of 
Atlantis. 

Choice D is incorrect. The author quotes Colby and Thompson. 

Choice E is incorrect. The author contrasts the revised view of women’s lit- 


erature with Mill’s view. 


20. (A)(C) The statement that “The rate of population increase has begun to 


decline in Northern Europe, but the food supply has not diminished” weak- 
ens Malthus’s postulate that food supply cannot keep pace with the rate of 
increase of human population. Likewise, if “[h]uman population growth may 
be limited by the use of contraception,” then it is possible that increasing the 
supply of food might not necessarily be followed by an increase in human 


population. 


Section 3—Quantitative Ability 


Two asterisks (**) indicate an alternative method of solving. 


1. (A) The only positive divisors of 19 are 1 and 19. Quantity A: 1 + 19 = 20. 


Quantity B: 1 x 19 = 19. Quantity A is greater. | 
f the x-axis, a is positive and 


Also, since (c d) is on the negative portion of the 
yaxis, cis negative and d = 0; so ¢+ dis negative. Quantity A 1s greater. 
3. (D) By the distributive law, Quantity A is 5r + 5t Subtract 5r from each 


quantity, and compare stand £ They are equal if t= 0 and unequal = 
wise. Neither quantity is always greater, and the two quantities are not always 


equal (D). | | 
4. (A) Quantity A: there are 5 positive multiples of 5 less on 26: 5, 10, 15, 
20, 25; their average is 15, the middle one [KEY FACT a ee 
Quantity B: there are 3 positive multiples of 7 less than 26: /, 14, 423 
average is 14. 


b = 0; so a + b is positive. 


Quantity A is greater. sade naii 


_ Therefore, d- c = cd, which is positive. Then, d- cis poset and a ot 


Quantity B is greater. 
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6. (C) The simplest solution is to realize that there is one palindrome between 


4 l : , 5 
100 and 109 (101), one between 390 and 399 (393), one between 880 and 10. 5 Use TACTIC 3 in Chapter 8: pick an easy-to-use number. Since 9 of 


889 (888), and in general, one out of every 10 numbers. So the probability the members are boys, assume there are 9 members, 5 of whom are boys. 

. 1 | 

IS To The answer is (C). Then the other 4 are girls, and the ratio of girls to boys is 4 to 5, or S, 
“ahe more direct solution is pe count the number of palindromes. Either 11. 27 Since the surface area of the cube is 54, the area of each of the six square 

systematically make a list and notice that there are 10 of them between 100 faces is: 54 + 6 = 9. Therefore, each edge is 3, and the volume is 3° = 27. 


and 199, and 10 in each of the hundreds from the 100s to the 900s, for a 
total of 90; or use the counting principle: the first digit can be chosen in any 
of 9 ways, the second in any of 10 ways, and the third, since it must match 


12. (A) Use TACTIC 1 in Chapter 7: draw a diagram. In the figure below, form 
rectangle BCDE by drawing DE 1 AB. — 


the first, can be chosen in only 1 way (9 x 10 x 1 = 90). | cC 9D 
Since there are 900 three-digit numbers, the , 
PORIE: l 12 i 
probability is 300 7 10 i , 
7. (C) Let P= the price of the TV set. Then Jack paid 1.085(.90P), whereas E235 
Jill paid .90(1.085P). The quantities are equal (C). Then, BE = 9, AE = 16, and DE = 12. Finally, DA = 20, because right triangle 
**Use TACTIC 2, Chapter 9, and choose a convenient number: assume AED is a 3-4-5 triangle in which each side is multiplied by 4. If you don't 
the TV cost $100. Jack paid $90 plus $7.65 tax (8.5% of $90) for a total realize that, use the Pythagorean theorem to get DA: 
of $97.65. Jill’s cashier rang up $100 plus $8.50 tax and then deducted (DA)? = (AE)? + (DE) = 256 + 144 = 400 => DA = 20. 


$10.85 (10% of $108.50) for a final cost of $97.65. 
13. (A)(B)(C)(D) 


a 1 
8. (A) Quantity A: Since the hypotenuse is 2, the length of each leg 1s © If mA = 90°, then the area of triangle ABC is 5 (2)(2) z9, 
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= 
a) 
D 

2 . 1l 
= — = V2, and the area is =(¥2)( V2 ) = La = 1. So choice D is possible. 
a V2 2 2 
etj F B 
(m 
2, 2 2 

v2 
: 2 
a 





Quantity B: Since the hypotenuse is 2, the shorter leg is 1, the longer | 
° If angle A is either acute or obtuse and we treat AC as the base of the trian- 


gle, then the height, A, is less than 2, and i | 
V3 is less than 2. | | A= ZOH “i SDH =he<2. 
Quantity A is greater. | | B 


9. (D) Since 400 = 12 x 33 + 4, 100 months is 4 months more than 33 years. 


33 years from June it will again be June, and 4 months later it will be 
October. [See Section 11-P] 


; . 1 | 
leg is V3 , and the area is 5 (1)(v3 ) = vB , which is less than 1 because 
4 | i 








“Look for a pattern. Since there are 12 months in a year, after every E y Bee Ce ed : ar E 
12 months it will again be June; i.e., it will be June after 12, 24, 36, 48...» R C E EEEN eG) 
120,..., 360 months. So, 396 (33 x 12) months from now, it will again be - In fact, 4 can be any positive number less than cape Or 


positive number €$ >. choices Eand Fare 
are also possible. Since # cannot be greater e _— Be S e 


June. Count 4 more months to October. 
a S e a not possible. — 





wend 
wad 

a 
T 
T 
E=. 

= 
È, 





476 New GRE 


14. (D) From the bottom graph, we can estimate the percentage distribution of 


15. 


16. 


Ly. 


18. 


total enrollment to be: 


Public 4-year 41% Private 4-year 21% 
Public 2-year 37% Private 2-year _1% 


Total public 78% Total private 22% 


78 + 22 = 3.5, so there were 3.5 times as many students enrolled in public 
institutions as private ones. 


(E) In 1972, enrollment in private 4-year institutions was approximately 
1,100,000 (22% of the total enrollment of 5,000,000). By 1995, the index 
for private 4-year institutions had increased from 80 to 120, a 50% increase. 
Therefore, the number of private 4-year students enrolled in 1995 was 
approximately 1,650,000 (50% more than the 1,100,000 students enrolled 
in 1972). 


(A)(B)(C) 

¢ From the top graph, we see that for every 100 students enrolled in private 
2-year institutions in 1981, the number increased to about 110 in 1983, 
stayed between 105 and 110 until 1986, and then dropped back to 100 in 
1987. Statement A is true. 

e From the bottom graph, we see that the percentage of students enrolled in 
2-year private institutions remained constant at about 2% from 1981 to 
1987. Statement B is true. 





° 1972 1995 
Public 2-year 28% 37% 
Private 2-year 1% 1% 
Total 29% 38% 


_actual increase 100% = 


The percent increase from 29 to 38 is — 
original amount 


9 


29 x 100% = 31%, well more than 25%. Statement C is true. 


(A) Since C= 217, then r= =, and the area of the circle is 


2 [| m2 
C C| œ 
zr? = a| j = 74 At oa ome 


21 = Ar 


(B) By the triangle inequality (KEY FACTS J12 and J13), 

e The third side must be /ess than 9 + 10 = 19. (C is false.) 

e The third side must be greater than 10 — 9 = 1. (A is false.) 
e Any number betwes : 





cen 1 and 19 could be the length of the third side... 


+ i 
25 

Rae ae 

Baie ae nl, 


(B is true.) 








19. 


20. 


(E) Since p pencils cost ¢ cents, each pencil costs 7 cents. By dividing the 
number of cents we have by £ we find out how many pencils we can buy. 


Since d dollars equals 100d cents, we divide 1004 by F , which is equivalent 


1004 
to multiplying 100d by P. 100d sa 
c 

You will probably prefer the alternate solution below. 

**Use TACTIC 2, Chapter 9. Assume 2 pencils cost 10 cents. So, 
pencils cost 5 cents each or 20 for one dollar. So, for 3 dollars, we can buy 
60 pencils. Which of the choices equals 60 when p = 2, c= 10, and d= 3? 
Only 100dp | 


C 





(A) Ifa student earned a grade of g, she missed (100 — g) points. In adjusting 





100- g 
the grades, the teacher decided to deduct only half that number: n 
 { 100- gZ g 
So the student’s new grade was 100 — ( 5 £) = 100 — 50 + i 50 + 


i i i was 
Since this was done to each student's grade, the effect on the average 


exactly the same. 


The new average was 50 + ae 


Section 4—Verbal Reasoning 


r. 


“o doubt; however; nothing in the context) 





. (C)(E) If “you may wonder” how the 


(B)(D) The spread of genetically engineered matter has become “a =" 
practical problem.” Thus, it is no longer merely a theoretical (hypothetical; 
lacking practical application) or abstract worry. pi 
(A)(E) Under certain circumstances scientists attack each other je ad 
hominem arguments (personal attacks) and shameless appeals to au id 
When is this likely to occur? When facts are established or demonstra K 
ineluctable (unavoidable) or relevant? Hardly. Under ar 
would rely on the facts to establish their case. It 1s when acts prove ae 
(hard to pin down) or uncertain that they lose control and, in doing so, a 

ir pretense of objectivity. ee E i 
prone cong 4 expert reaches his conclusions, it — 
appears that it is questionable to rely on teeth for guidance in interpreting 
fossils. Choices C and E, fli and mag 


quate, create the element of doubt 
i i evelop. Choice D; erage an aes 
that the clause tries to d P oyt justifies the idea thar the reasoning Is 






specious or false. 
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Note that here you are dealing with an extended metaphor. Picture yourself 
hanging a heavy winter coat on a slim wooden peg. Wouldn't you worry that 
the peg might prove inadequate or flimsy? 


(A)(D) If armed forces take over a country’s administration, then that coun- 
try is under military law rather than constitutional law. However, in this mili- 
tary takeover, the constitution has not been abolished or stamped out. Instead, 
some of its provisions merely have been suspended (rendered inoperative for a 
time) or put in abeyance (temporarily set aside). 


(C)(D) The second clause presents an example of literary mockery or sarcas- 
tic jesting. The abstract idea of preserving a nugget of pure truth is appealing; 
the concrete example of setting it up on the mantelpiece makes light of or 
mocks the whole idea. 


. (C)(E) The passage asserts that literary scholars now reject the idea that 


Elizabethan drama has it roots in classical Greek and Roman drama. 
Therefore, it would be inconsistent with the passage to assert Statement G 
(“Although Flizabethan drama deals with English subject matter, it derives its 
form and method solely from classical Greek and Roman theater”). Likewise, 
it would be inconsistent with the passage to assert Statement E (“Modern 
theater scholars view Elizabethan drama as a direct offshoot of Greek and 
Roman dramatic traditions”). 


(E) Choice E does not weaken the argument, because the argument specifi- 
cally calls for “a truly broad, liberal education.” Choice E, however, merely 
refers to “the traditional liberal education,” which is not necessarily the truly 
broad and liberal education the author has in mind. 

Choice A weakens the argument: it exposes the argument’s failure to 
acknowledge that many specific problems may be solved by persons who dont 
understand the broad picture. 

Choice B weakens the argument: it exposes the assumption that because 
generalists are needed, a// persons should be educated as generalists. 

Choice C weakens the argument: it exposes the false dichotomy between 
specialization and seeing the broad picture. 

Choice D weakens the argument: it attacks the implicit assumption that 
fewer specialists are needed. 


(E) The last sentence points out that Du Bois originally agreed with 
Washington's program. 

Choice A is incorrect. Nothing in the passage suggests that Du Bois sacri- 
ficed effective strategies out of a desire to try something new. 

Choice B is incorrect. Du Bois gained in influence, effectively winning 
away large numbers of blacks from Washington's policies. 

Choice C is incorrect. Du Bois’s quickness to depart from conventional 
black wisdom when it proved inadequate to the task of advancing the race 
shows him to be well able to change with the times. 


© Choice D is incorrect. Washington, not Du Bois, is described as seeking 
the good will of powerful whites 


. (C) The author does not portray Washington as versatile. Instead, he portra y’ 


Du Bois as versatile. 


10. 


Il. 


12. 


13. 


14. 


15. 


l6. 


17. 


Choice A is incorrect. The author portrays Washington as submissive to the 
majority; he shows him teaching blacks not to protest. 

Choice B is incorrect. The author portrays Washington as concerned with 
financial success; he shows him advocating property accumulation. 

Choice D is incorrect. The author portrays Washington as traditional in 
preaching industry; he shows him advocating hard work. 

Choice E is incorrect. The author portrays Washington as respectful of 
authority; he shows him deferring to powerful whites. 


(D) Although the author points out that Du Bois’s methods led him into 
conflicts, he describes Du Bois as “often . . . well in advance of his contempo- 
raries” and stresses that his motives for departing from the mainstream were 
admirable. Thus, his attitude can best be described as approving. 


(B) The fact that Monet’s home was filled to overflowing with works by 
Japanese artists would be sufficient reason for someone to attest (declare; bear 
witness) that Japanese prints were Monets passion. 

(C)(E) The key phrase here is “Breaking with established musical traditions.” 
Someone who breaks with traditions is by definition iconoclastic (unorthodox; 
radical: irreverent of tradition). The musical creations of an iconoclastic com- 
poser would most likely be heterodox or unorthodox as well. 


(B)(F) A disease in a /atent state has yet to manifest itself and emerge into 
view, Therefore it is almost impossible to determine its existence by observa- 
tion. a 
The key phrase here is “almost impossible to determine its existence. By 
its very nature, it would not be almost impossible to determine the existence 
of a disease in its critical (acute) or overt (apparent; unconcealed) state. 
(A)(E) The key phrase here is “his more conventional colleagues.” The pale- 
ontologist described here is less conventional than his colleagues. What then 
is his relationship to orthodoxy (conventionality)? He has departed from con- 
ventional ways, has made a break with orthodoxy. | | 
(A)(F) Here the task is to determine the communal reaction to crime. The 
writer maintains that the criminal justice system of punishments allows = 
community to purge itself of its anger, its sense of outrage at the criminals 


i i ity. 
acts. Thus, it provides a catharsis or purgation for the community pe 
It is unlikely that an essential purpose of the criminal justice system 


be the provision of either a disclaimer (denial or disavowal, r A disavowing 
responsibility for a legal claim) or a prototype (model; exemp a 7 eval 
(B)(E) The key word here is assailed. Housman 1s attacking i rival. - e 
is in the tradition of scholarly invective (vehement verbal attack), a af 
his foe for turning to manuscripts merely for confirmation or ai rs 
theories and not for enlightenment of illumination. Again, note the g 


urative language, in this case the simile of the drunkard. TEEN 
(A) The capacity of polar bears to scent prey at a great are is : L 
ulty or ability to do so. Note that faculty here is being used with a $ " 


meaning. 
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18. (E) The author first states that the reason for bioluminescence in underwater 6. (D) Could xand y be equal? Yes, the two small triangles could be right trian- 
microorganisms is obscure and then proceeds to enumerate various hypotheses. gles, and x and y could each be 40. Must they be equal? No, see the figure 
below, in which clearly x < y. Neither quantity is always greater, and the quan- 


19. (B) The author does not deny that predators make use of bioluminescence in = 
tities are not always equal. 


locating their prey. Instead, he gives an example of human predators (fishers) 
who are drawn to their prey (the fish that prey on plankton) by the lumines- 
cence of the plankton. 


20. (B) As the previous answer makes clear, the phenomenon of plankton biolu- 
minescence does have practical applications. It is a valuable tool for fisheries 
interested in increasing their catch of fish that prey on plankton. 


Section 5—Quantitative Ability 


Two asterisks (**) indicate an alternative method of solving. 7. (B) Don’t waste time using the slope formula; just make a quick sketch. 











1. (A) m= 3.14 and J10 = 3.16. So T < J10. y 
| For any positive numbers a and &, if æ < b, then 1,1 
i ] l 
' So — > ; 
: m o i E 
—_ 2. (B) It is irrelevant that 700 < n < 800. Every factor of n is a factor of 2n, but (/2, -/3) t 
ot 2 is a prime factor of 2n, which is not a factor of n (since n is odd). 27 has ] a) 
: po more prime factors than n. Quantity B is greater. z 
| veal 3. (B) Since x < y, the average of x and yis less than y, so having another y raises a 
E tla NE E 3 is greater. Note that Z slopes downward, so its slope is negative, whereas m slopes S 
S Q a a cael sie wee = Pern A = 4. upward, so its slope is positive. Quantity B is greater. F 
uantity A: the average of 2 and 4 is 3. ae ee: . relevant, The sum of the five angles 
Quantity B: the average of 2, 4, and 4 is 10 + 3 = 3.333, which is more than 8. 2A ag aaa 5 z five angles are irrelevan 
` X = . iS us an > °. 
3; the oe taisen the average. “If you solve the equation 4 + 24 + 34 + 3a + 3a = 360, you get that 
4. (A) In any triangle, if one side is longer than a second side, the angle oppo- — 124 = 360 = a= 30, and so the degree measures of the five angles are 
site the longer side is greater than the angle opposite the shorter side, so 30, 60, 90, 90; and 90. You would then find that the average of those five 
c> d. Quantity A is greater. (It is irrelevant that the third angle is 135°. agus i 72: but all of that is a waste of time. 
; . l ? Di B : . x a 4 5 0 
7 | | 9. (B) On her six tests combined, Camille E E pea her lowest 
Quantity A: 4% of ; ye E NE E, gE | points. The total of her five best grades is 5 X 8) = 44 Pols 
7 100 6 1006 100 & +425 = 25. | | 
| hie i ’% five best grades were each 85. Then each one has 
l b l b Asumen oa pe È e of 75, and the total deviation 
Quantity B: a4% of ~ = —— x -= ENE ET b a deviation of 10 points above the average OF /), | na have H6H 
= a 100 a 1002 100 a above 75 is 5 x 10 = 50 points. Therefore, her one bad grace 
| 3 | | 50 points below 75. 
Since a and b are positive and 6 > a, b >l, and <1.. | 10. oO mn The perimeter of a. 
ae td a b | ) 








So Quantity B is greater. © 00 e se a sanare, in which 


4 [40 . Since 40 > 6 the permet 


h i it 


-So Choice A, 20, is not possite. 


re 
vise at fiche! 
eet ey 
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11. (B)(D) Rewriting the equation of the given line, 2x + 3y = 4, in slope-intercept P(both numbers are prime) = 
form, we get that y = “3 + = So the slope of the given line is ae P(1st number is prime) x P(2nd number is prime) = 4y 3.3. 
5 4 5 


The slope of any line perpendicular to that line must have a slope of + the : 
14. (B) From 1994 to 1996 there was a 9.4% decrease in the number of vehicles 


; 2 
negative reciprocal of “3° stolen. Since 9.4% of 1,000,000 = 94,000, the number of vehicles stolen in 

| Sa 1996 was 1,000,000 — 94,000 = 906,000. If you can't solve problems such as 
Rewrite each of the answer choices in slope-intercept form, and see which this, you have to guess. But since the number of stolen vehicles is clearly 


ones also have a slope of 2, decreasing, be sure to eliminate Choices D and E first. 


15. (C) For simplicity, assume that 1000 vehicles were stolen in 1994. By 1997, 
OEE E the number had decreased by 12.0% to 880 (12% of 1000 = 120, and 
a 2” i > 3 1000 — 120 = 880); by 1998, the number had decreased 19.4% to 806 
(19.4% of 1000 = 194 and 1000 — 194 = 806). So from 1997 to 1998, 
the number of vehicles stolen decreased by 74 from 880 to 806. This 








B y = 3 x— 2 4 
a represents a decrease of L = 084 = 8.4%. 
C y = 2 x— 4 . l 
5 3 16. (D) Simplify the situation by assuming that in 1994 the population was 
100,000 and there were 1000 vehicles stolen. As in the solution to question 15, 
a D: y= 2x2 in 1998 the number of stolen vehicles was 806. At the same time, the number 
i 2 of thefts per 100,000 inhabitants decreased 22.4% from 1000 to 776. So if 
= 2 there were 776 vehicles stolen for every 100,000 inhabitants, and 806 cars 
"D E: y= 3 + Å were stolen, the number of inhabitants must have increased. To know by 
E how much, solve the proportion: ME ae Cross-multiplying, we get 
2, 100,000 x 
Only choices B and D are the equations of lines whose slope is 2, k 776x = 80,600,000. 
i : Ges 2 | So, x = 103,800. Then for every 100,000 inhabitants in 1994, there were 
12. (E) Since the diameter of the circle is 20, the radius is 10 and the area is 103,800 in 1998, an increase of 3.8%. 
1007. Since the area of the shaded region is 80M, it is 80 _ 4 of the circle, 17. -9.9 : | . l 
l | 100 5 | © Since the average of the 5 numbers u, w, x J and zis 12.3, their sum is 
l | : 5 x 12.3 = 61.5. 
and the white area is 1 of the circle. So the sum of the measures of the two © Since the average of v and wis 45.6, their sum is 2 x 45.6 = 91.2. 


+y+z -297 __ 
h 1 ° Then x+ y + z= 615- 91.2 =-29.7, and 22 = EZL = -9.9. 
white central angles is — of 360° j 3 
| gles Is : of 360°, or 72°. The sum of the measures of all 18. (A) Even if you can do the algebra, this type of problem is easier if you plug 
sume that there are 100 girls and 50 boys on 


0% of the boys attended the meeting. 


se triangles is 360°, in some easy-to-use numbers, As 
and 5 is 20% of 25, the total number 


soa+ b+c+d+72 = 360 > a+ b+ c+ d= 288. | | = De wit tar 
en, girls an ‘ 


13. 3 The five numbers ae 3, 13, 23, 33, and 43, four of which are prime (all ATA fossil barko cally. If x — the ere — 
a ee ee ee ps g 4. ‘ ber of irls. If y% of the boys genes 
except n > the probábility that the first number drawn is prime 1s z a ea the git pi So, the number of boys attending a 
If the first number . pime then three of the remaining four numbers A a ef Z) = “J, whereas the number of giris —— = a 7 ~ 100 | 


3 100 









100 





prime, and the probability is. 
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Therefore, there were 4 times as many girls in attendance as boys: 


4 


= of those at the meeting were girls and 1 or 20% were boys. 


19. 96 Since 4 boys can shovel the driveway in 2 hours or 2 X 60 = 120 minutes, 
the job takes 4 X 120 = 480 boy-minutes to complete. Therefore, 5 boys 





480 boy-minutes 


Section 2 


will need = 96 minutes. 


5 boys 
1 ©0000 6 @®@®O@O® 11 ®®O®D® 16 ®®©®® 


ji 
20. (D) Make a table to determine Roberto’s and Juan’s ages. Let x represent 
Juan's age in 1950, and fill in the table as shown. > DOODO 7 DOODO 12 OOO 17 © ®© © 0 © 
f 
f 
h 


3 OOOO B ®DOO® 


3 OOOO 8 ©0000 






— 


nen a Eh halle RO TTT e E a, Coed eet i sitet i e EE Baca a Wak ea i Kean e aanita moas 
aron a ~- = a = a So never —_—— m= k of A f 
ss = S = ae 5 ” rJ PETE i aim => sp gua = 
Kotna iS meg a ` p ati i i È =: T a i tee ` iH 
4 a a n Pil ray ea esse pens, t p ry p Tis Tent geass an ear i A iebig aie aes $ 
7 ay A eO e e eran a n 
h paih lra terem os G eym aoe S 
ins vane ore i a5 Soe ee tee fe AEG lace 
Eara aera SEE Sareea cee nan vena =e ne y : i ass i 
ERRAT TEA r it ste Se. Sh sais PR ree ee eta Iie oa ea Faia waives a. R ae 
iiiad pn £ ea 2 3 i 5 ag 
= SOT care rae remeron te var iki ey Serge? Ze = i 
ar Seca A R iangan E e a E O E T a a5 38 3 S ES Es $ 





1 DOODO 200000 14 OOOOH N ®DOOO® 

a as . ©0080 0 DOODO 5 OOOO B® OOOO 
Hh In 1955, Roberto was 3 times as old as Juan, so 4x + 5 = 3(x+ 5) = 3x + 15, i 
na and so x = 10. Therefore, in 1950, Juan was 10 and Roberto was 40. Because 3 
A Roberto is 30 years older than Juan, Roberto was 30 when Rob was born. s 
| i Pm : 

= i | Section 3 
; | 1 ®@®@OO® 6 OOO®O® 2 0000 1 00000 
® 
18 000000 


4 0O00 1 ®© ®© 00O 


3 @®@O@O@OO s QO0O0O0O j 
4 DOOO0OO 3 Q0OO0O0O 1 ® ® © © © | | 


5 OOOO 10 © ® © @®® s rd 
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‘Section 2 Verbal Reasoning 


TIME: 30 MINUTES—20 QUESTIONS 














: , 
ele 
wih iej B ae a a o a | Questions 1—6 3. To Mrs. Trollope, writing in the 1830s, 
T | nothing more clearly illustrated the 
ae Fhe. ee : 1. Given the human tendency to suspect and pervading “the land of the free” than the 
disbelieve in processes that take place below institution of slavery. 
the level of consciousness, it is unsurprising anemon ounie 
eee that many students of organizational develop- 
ment the impact of the uncon- CONSE ar 
scious on business and political behavior and hypocrisy 
ee ea ee ee eee 
social dynamics. [D] rationality 
[A] intimate liberality 
re ee a re eee 
[B] acclaim orthodoxy 
[C] applaud , 
I a o Á a iy) ee a ee D 4 4. To someone as phlegmatic as Paul, it was a 
D| deny shock to find himself attracted to a woman 
gainsay so clearly his opposite in every way: a 
cc een em eel . è P » 
acknowledge passionate activist, as — in her 
| enthusiasms as in her dislikes. 
en Ne a a te ht tn | 2. Although the young author had the reputa- dogmatic 
| tion of being excessively taciturn, he seemed dei 
T a l not at all conversation. oe 
7 C| haphazar 
| A| inclined to 
[D] wholehearted 
ee i . averse from 
| abstracted 
. C] capable of l 
: ~ mistaken 
a e e a a a | [D] skilled at 
opposed to 
ai a ee a E a O | enamored of t 
| a) 
| D 
| 0) 
g” 
= 
a a | 
se e a a | 
i 
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os 5. Soap operas and situation comedies, though 6. Slander is like counterfeit money: many 9. It can be inferred from the passage that the 10. It can be inferred from the passage that the 
p: given to distortion, are so derivative of con- people who would not coin it__ author finds the prospect of appraising author would be most likely to agree with 
temporary culture that they are inestimable without qualms. Meredith’s work critically to be which of the following statements about the 
the attitudes and values of our hoard it @ counterproductive role of criticism? 
society in any particular decade. . overly formidable @ Its prime office should be to make our 
contraventions of aie © somewhat tolerable enjoyment of the things that feed the 
ee withdraw it ®© markedly unpalatable mind as conscious as possible. 
E [D] circulate it © clearly invigorating It should be a disinterested endeavor to 
indices of learn and propagate the best that is known 
- spread it around 
(D| prerequisites for and thought in the world. 
evidence of com paeapourn © It should enable us to go beyond personal 
prejudice to appreciate the virtues of 
determinants of works antipathetic to our own tastes. 


© It should dwell upon excellencies rather 
than imperfections, ignoring such def- 
ciencies as irrelevant. 

© It should strive both to purify literature 
and to elevate the literary standards of the 


reading public. 







states directly o 


For each of Que: 








r groups of sentences contains one, two, O! three blanks. 





















Questions 7—10 are based on the following passage. 7. According to the passage, the work of ords has been left out. Below each sentence are columns 
. . Meredith is noteworthy for its elements of ick the one word or set of words from the corresponding 
With Meredith’s The Egoist we enter into a @ sensibility and artistic fervor a eat 7 g 
critical problem that we have not yet before ambivalence and moral ambiguity 
faced in these studies. That is the problem © tension and sense of vitality 
Line offered by a writer of recognizably impressive © brilliance and linguistic grandeur 11. Wher Broadway theatre over the past 12. Although she had r eceived many compliments 
(5) stature, whose work is informed by a muscu- © wit and whimsical frivolity | 5 aie : las a (i) 4 for her (i) in debate, at her 
lar intelligence, whose language has splendor, eb oe aa eee and improvisation, inauguration as president of the student body 
whose “view of life” wins our respect, and 8. All of the following can be found in the B A in the commercial stage of she was surprisingly (11) ______—- 
yet for whom we are at best able to feel only author's discussion of Meredith EXCEPT late has been A marked incapacity for Blank (i) 
a passive appreciation which amounts, prac- @ an indication of Meredith’s customary (i) 
(10) tically, to indifference. We should be unjust effect on readers 
to Meredith and to criticism if we should, an enumeration of the admirable qualities Blank (i) 
giving in to the inertia of indifference, sim- in his work 
ply avoid dealing with him and thus avoid ® manifeste 








a selection of hypothetical comments at 
the problem along with him. He does not Meredith’s ean 


© 
(15) “speak to us,” we might say; his meaning 1 . ; ; 
P , 8 y; caning is © an analysis of the critical ramifications 
© 


lampooned 


© disavowed 


Blank (ii) 


© inarticulate 
© inattentive 
@® inconsiderate 








not a “meaning for us”; he “leaves us cold.” of Meredith’s effect on readers 
But do not the challenge and the excitement a refutation of the claim that Meredith Blank (ii) 


of the critical problem as such lie in that evokes no sympathy 
ambivalence of attitude which allows us to © orthodoxy 


(20) recognize the intelligence and even the 
© burlesque 





splendor of Meredith's work, while, at the 
same time, we experience a lack of sympathy, 
a failure of any enthusiasm of response? 


Model Test 2 
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13. Even though their subjects and approaches are 


quite different, each of these filmmakers takes 
great care to (i) a strong sense of 
place. In this way, they make their films 
intimate portraits of not only the characters 


but also the (11) 
Blank (i) 


impart 


Blank (ii) 




















© settings they emulate 


© families they abandon 
© spaces they inhabit 


14. In England after 1600, small bass viols called 


division viols began to (i) larger 
consort basses. They remained the dominant 
viol size until they (ii) during the 
eighteenth century. 


Blank (i) 


displace 


Blank (ii) 


®© went out of fashion 
© gained prominence 


®© achieved closure 


















15. The perpetual spinning of particles is much 
like that of a top, with one significant 


(i) : unlike the top, the particles 
have no need to be wound up, for 
(ii) is one of their 
(iii) properties. 
Blank (i) 










correlation 


Blank (ii) 







© circuitousness 


Blank (iii) 


® hypothetical 


© intangible 















Questions 16-17 are based on the following passage. 


How is a newborn star formed? For the 
answer to this question, we must look to the 
familiar physical concept of gravitational 

Line instability. It is a simple concept, long 
(5) known to scientists, having been first recog- 
nized by Isaac Newton in the late 1600s. 

Let us envision a cloud of interstellar 
atoms and molecules, slightly admixed with 
dust. This cloud of interstellar gas is static 

(10) and uniform. Suddenly, something occurs to 
disturb the gas, causing one small area within 
it to condense. As this small area increases in 


density, becoming slightly denser than the gas 


around it, its gravitational field likewise 

(15) increases somewhat in strength. More matter 
now is attracted to the area, and its gravity 
becomes even stronger; as a result, it starts to 


contract, in process increasing in density even 


more. This in turn further increases its grav- 
(20) ity, so that it accumulates still more matter 
and contracts further still. And so the process 
continues, until finally the small area of gas 
gives birth to a gravitationally bound object, 


a newborn star. 


16. It can be inferred from the passage that the 


author views the information containe 
within it as 

controversial but irrefutable 
speculative and unprofitable 
uncomplicated and traditional 
original but obscure 

sadly lacking in elaboration 


O0O@® 


Model Test 2 495 





t all 








17. The author provides information that answers 


which of the following questions? 
How does the small area's increasing 
density affect its gravitational field? 
What causes the disturbance that changes 
the cloud from its original static state? 
What is the end result of the gradually 
increasing concentration of the small 
area of gas? 


Questions 18-20 are based on the following passage. 


The Quechua world is submerged, so to 
speak, in a cosmic magma that weighs heav- 
ily upon it. It possesses the rare quality of 

Line being as it were interjected into the midst of 

(s) antagonistic forces, which in turn implies a 

whole body of social and aesthetic structures 
whose innermost meaning must be the 
administration of energy. This gives rise to 
the social organism known as the ayllu, the 

(10) agrarian community that regulates the pro- | 
curement of food. The ayllu formed the basic 
structure of the whole Inca empire. 

The central idea of this organization was a 
kind of closed economy, just the opposite of 

(15) our economic practices, which can be 
described as open. The closed economy 
rested on the fact that the Inca controlled 
both the production and consumption of 
food. When one adds to this fact the reli- 


(20) gious ideas noted in the Quechua texts cited 
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by the chronicler Santa Cruz Pachacuti, one 18. The term “mandala” as used in the last SE aaraa DAs 
comes to the conclusion that in the Andean paragraph most likely means i Section 3 Quantitative Ability 
zone the margin of life was minimal and ® an agrarian community i E ee Ste SAIS 
was made possible only by the system of a kind of superstition TIME: 35 MINUTES—20 QUESTIONS 
(25) magic the Quechua constructed through © a closed economic pattern 
his religion. © a philosophy or way of regarding 
Adversities, moreover, were numerous, the world 
for the harvest might fail at any time and © a figure composed of four divisions 
bring starvation to millions. Hence the 
go) whole purpose of the Quechua administra- 19. The author implies that the Quechua world 
tive and ideological system was to carry on was 
the arduous task of achieving abundance and @® uncivilized 
staving off shortages. This kind of structure highly introspective 
presupposes a state of unremitting anxiety, © vitally energetic 
35) which could not be resolved by action. The © free of major worries 
Quechua could not do so because his pri- © well organized 
mordial response to problems was the use of 
magic, that is, recourse to the unconscious 20. With which of the following statements ae 
for the solution of external problems. Thus would the author most likely agree? m and n are positive integers 
(40) the struggle against the world was a struggle ® Only psychological solutions can remedy mn = 2) 
against the dark depths of the Quechuas economic ills. . 
own psyche, where the solution was found. The Quechua were renowned for : Quantity A Quantity B ‘ 
By overcoming the unconscious, the outer equanimity and unconcern. | 
world was also vanquished. © The Quechua limited themselves to | L. Me s 90 <x 
(45) These considerations permit us to classify realizable goals. 
Quechua culture as absolutely static or, more © Much of ee existence was harsh Quantity A Quantity B . | 
accurately, as the expression of a mere state and frustrating. 2 Quantity A Quantity B 
E . 2. 65% of a 2 of a 
of being. Only in this way can we under- © Modern Western society should adopt 3 The leneth of AB 7 
stand the refuge that it took in the germina- some Quechua economic ideas. oe >. as 
(50) tive center of the cosmic mandala as revealed : 5 2B 
by Quechua art. The Quechua empire was ) 3 ` ar 
nothing more than a mandala, for it was 
divided into four zones, with Cuzco in the 4 Quantity A Quantity B 
center. Here the Quechua ensconced himself | 13 Y 
(55) tO contemplate the decline of the world as | Quantity A Quantity B 6. x ta 
though it were caused by an alien and 
autonomous force. 3. c 5 
SOOO O 
a+ b=24 N 
N a—-b=25 Th 
<7 0) 
2 Quantity A Quantity B B 
x uanti + 
= 4 0 E 
t o > 
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Figure | Figure 2 


ABCD and EFGH are both squares, whose 
sides are 12. All the circles are tangent to one 
another and to the sides of the squares. 





specifically state otherwise, each question has five a 


9, The Center City Little League is divided into 
d divisions. Each division has ¢ teams, and 
each team has p players. How many players 
are there in the entire league? 


@® d+t+p 
® dtp 


© — 


A school group charters three identical buses 


á l 
and occupies = of the seats. After 7 of the 


5 4 
passengers leave, the remaining passengers 
use only two of the buses. 


Quantity A Quantity B 
8. The fraction of 
9 
the seats on the 10 


two buses that are 
now occupied 


Quantity A Quantity B 
T: The area of the The area of the 
shaded region shaded region 

in Figure 1 in Figure 2 





10. In 1980, the cost of p pounds of potatoes was 
d dollars. In 1990, the cost of 2p pounds of 


potatoes was 5d dollars. By what percent did 


the price of potatoes decrease from 1980 
to 1990: 


@® 25% 
50% 
© 75% 
® 100% 
© 400% 





11. A number x is chosen at random from the set 
of positive integers less than 10. What is the 


probability that z T 
x 


Lt 
TERS 


-e ATL RE A aaa e a 


12. A bag contains 3 red, 4 white, and 5 blue 
marbles. Jason begins removing marbles from 
the bag at random, one at a time. What is the 
least number of marbles he must remove to be 
sure that he has at least one of each color? 


© 3 
® 6 
© 8 
© 10 
® 12 





13. Jordan has taken 5 math tests so far this 
semester. If he gets a 70 on his next test, it will 
lower the average (arithmetic mean) of his test 
scores by 4 points. What is his average now? 


batt xl 


Questions 14-16 refer to the following graphs. 


Adult education participation rates in the past 12 months: 1991 and 1995 
By educational attainment 





__ High school Shae 
diploma or GED FS 


Vocational/ a 
technical schoo)]_ _ —————;_——————————— 


Some college sen i SRT ELEN NI TN ES 





Associate EERE 
degree a eG ae 


Bachelor’s a 
degree or higher OE E a 


E E S a 
Percent 






By labor force status 
30 40 50 









Unemployed E = ens 


Not in labor 
force 


30 40 
Percent 






SOURCE. U.S. Department of Education 


es 
re DS ray 
TAU TO A 8's a SS a a i e et Lyd bes bap Rec ya 


14, 


1%. 
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Which of the following is a valid conclusion 
from the graphs and the fact that the popula- 
tion of the United States was greater in 1995 
than in 1991? 


Indicate all such conclusions. 


In 1991, adults whose highest degree was 
at least a bachelor’s were more than twice 
as likely to participate in adult education 
than those whose highest educational 
attainment was a high school diploma or 
GED (high school equivalency diploma). 

On a percentage basis, from 1991 to 
1995, the greatest increase in the adult 
education participation rate was among 
those adults whose highest educational 
attainment was grades 9-12, without 
earning a high school diploma. 

In 1995, more people participated in 
adult education programs than in 1991. 

[D] From 1991 to 1995 the rate of participa- 
tion in adult education among the groups 
represented in the graphs increased the 
least for those who attained at least a 
bachelor’s degree. 

In 1995, more adults with at least a bach- 
elor’s degree participated in adult educa- 
tion than did adults who attended some 
college but did not earn a college degree. 


If, in the United States in 1995, there were 
100 million employed adults and 40 million 
adults not in the labor force, then approxi- 
mately what was the ratio of the number of 
employed adults participating in adult educa- 
tion to the number of people not in the labor 
force participating in adult education? 


® 5:4 
® 5:2 
© 10:3 
®© 5:1 
© 6:1 





NI 
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it 
fmt 
pi 
ah) 
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16. Assume that in 1996 the unemployment rate 
was 8%, meaning that 8 out of every 100 
adults in the workforce were unemployed. 
What percentage of adults in the labor force 
participated in adult education? Round your 
answer to the nearest whole percent. 


|  l*% 


17. If a and bare the lengths of the legs of a right 
triangle whose hypotenuse is 10 and whose 
area is 20, what is the value of (a+ 6)?? 


@ 100 
120 
© 140 
® 180 
© 200 


18. What is the average (arithmetic mean) of 3°%, 
300, and 37°? 


EN 360 
3177 
© 310 n 320 + 330 
© 377 + 37 + 387 
© 329 + 399 + 389 


19. The figure below consists of four semicircles 


20. 


in a large semicircle. If the small semicircles 
have radii of 1, 2, 3, and 4, what is the 
perimeter of the shaded region? 





®© 100 
20% 
© 407 
© 607 
© 1007 





If a is increased by 25% and 61s decreased by 
25%, the resulting numbers will be equal. 
What is the ratio of ato 0? 


La 
ae 
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Section 4 Verbal Reasoning 


TIME: 30 MINUTES—20 QUESTIONS 


i Directions: For each of the following sentences, select the two answers of the six choices given 
that, when substituted in the sentence, both logically complete the sentence as a whole and create 


-sentences that are equivalent to one another in meaning. 


Questions 1-6 


1. Ironically, the same mayor who preached 
= to his constituents was noted for 
his extravagance and his free-spending 


lifestyle. 
righteousness 
radicalism 
economy 
austerity 


repentance 


honesty 


[=] le] [9] [o] =] [> 


2. The portrait painter was disinclined to accept 


a commission unless she was assured of 


adequate for the task. 


recompense 
illumination 
personnel 
remuneration 


equipment 


pr] f=] [o] [o] =] >] 


expertise 


2. Beginning with the music and dance of the 


antebellum plantation, jazz, born 
culture, would eventually 
industry that African musi 
nate for years to come. 


preclude 
spawn 
withstand 

[D] advocate 
disenfranchise 


generate 


. Book publishing has long been 


from a slave 
4 musical 


cians would domi- 


4. To a sophisticated audience conversant with 


the wide range of contemporary literary criti- 

cism, this brief essay would have been seen as 

a version of arguments rehearsed in 
much more detail elsewhere. 

[A] synoptic 

[B] perceptive 

[C] condensed 

[D] generic 

censored 

forensic 





. Among contemporary writers of fiction, Mrs. 


Woolf is figure, in some ways as 
radical as James Joyce, in others no more 
modern than Jane Austen. 


a curious 
an introspective 


a peripheral 
D] a disinterested 


an anomalous 
a doctrinaire 





profession, partly because for younger editors 
the best way to win a raise or a promotion 
was to move on to another publishing house. 


an innovative 
a prestigious 


an itinerant 
[D] a mobile 


a rewarding 
an insular 
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Directions: The passage below is follo 
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New GRE 

















Questions 7—9 are based on the following passage. 


Line 


(5) 


(10) 


(15) 


(20) 


(25) 


(30) 


(35) 


Mary Shelley herself was the first to point 
to her fortuitous immersion in the literary 
and scientific revolutions of her day as the 
source of her novel Frankenstein. Her 
extreme youth, as well as her sex, have con- 
tributed to the generally held opinion that 
she was not so much an author in her own 
right as a transparent medium through 
which passed the ideas of those around her. 
“All Mrs. Shelley did,” writes Mario Praz, 
“was to provide a passive reflection of some 
of the wild fantasies which were living in the 
air about her.” 

Passive reflections, however, do not pro- 
duce original works of literature, and 
Frankenstein, if not a great novel, was 
unquestionably an original one. The major 
Romantic and minor Gothic tradition to 
which it should have belonged was to the lit- 
erature of the overreacher: the superman who 
breaks through normal human limitations to 
defy the rules of society and infringe upon 
the realm of God. In the Faust story, hyper- 
trophy of the individual will is symbolized by 
a pact with the devil. Byron’s and Balzac’s 
heroes; the Wandering Jew; the chained and 
unchained Prometheus: all are overreachers, 
all are punished by their own excesses—by a 
surfeit of sensation, of experience, of knowl- 
edge and, most typically, by the doom of 
eternal life. But Mary Shelley’s overreacher is 
different. Frankenstein's exploration of the 
forbidden boundaries of human science does 
not cause the prolongation and extension of 
his own life, but the creation of a new one. 
He defies mortality not by living forever, but 
by giving birth. 





uestions based on its content. Once you have read the __ 
nswers each question. 


DEMO eae ee 








Answer all questions on the basis of 








oka 


7. The author quotes Mario Praz primarily in 


order to 

® support her own perception of Mary 
Shelley's uniqueness 

illustrate recent changes in scholarly opin- 
ions of Shelley 

© demonstrate Praz’s unfamiliarity with 
Shelleys Frankenstein 

® provide an example of the predominant 
critical view of Shelley 

© contrast Praz’s statement about Shelley 


with Shelley’s own self-appraisal 


. The author of the passage concedes which 


of the following about Mary Shelley as 

an author? 

@ She was unaware of the literary and 
mythological traditions of the overreacher. 

She intentionally parodied the scientific 
and literary discoveries of her time. 

© She was exposed to radical artistic and 
scientific concepts which influenced her 
work. 

© She lacked the maturity to create a literary 
work of absolute originality. 

© She was not so much an author in her own 
right as an imitator of the literary works of 
others. 


9. According to the author, Frankenstein parts 


from the traditional figure of the overreachet 
in 

® his exaggerated will 

his atypical purpose 

© the excesses of his method 

© the inevitability of his failure 

® his defiance of the deity 
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o Each of the following sentences or groups of sentences contains one, two, or three blanks. 
These blanks signify that a word or set of words has been left out. Below each sentence are columns 
-of words or sets of words. For each blank, pick the one word or set of words from the corresponding 


column that best completes the text. 


Questions 10-14 


10. With units covering such topics as euthanasia, 
organ transplantation, and patient rights, the 
course Religion, Ethics, and Medicine explores 
the ways in which religious ideas and concepts 
— the practice of medicine and 
delivery of health care. 


11. To the embittered ex-philanthropist, all 
the former recipients of his charity were 















(i), as stingy with their thanks 
as they were wasteful of his (1i) 
Blank (i) 











®© misers 
ingrates 


Blank (ii) 










12. For centuries, physicists have had good reason 
to believe in the principle of equivalence pro- 
pounded by Galileo: it has (i) 
many rigorous tests that (ii) 
its accuracy to extraordinary precision. 


Blank (i) 


® predicted 
© postulated 


Blank (ii) 


© established 


13. The actress had (i) getting people 
to do things for her, and, to her delight, her 
new friends proved quite (ii) in 
finding new ways to meet her needs. 


Blank (1) 


®© a knack for 
a disinclination for 


© an indifference to 


nea anto 





















Blank (ii) 


© dilatory 
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14. Although he did not consider himself 
(i) , he felt that the 
inconsistencies in her story (ii) 
a certain degree of incredulity on his part. 


Blank (i) 


@ an apostate 
a skeptic 


© a hypocrite 










Blank (ii) 


© intimated 


© dignified 











Questions 15—17 are based on the following passage. 


(The passage was written in the latter half of the 
20th century.) 


The coastlines on the two sides of the 
Atlantic Ocean present a notable parallelism: 
the easternmost region of Brazil, in 

Line Pernambuco, has a convexity that corre- 

(5) sponds almost perfectly with the concavity of 
the African Gulf of Guinea, while the con- 
tours of the African coastline between Rio de 
Oro and Liberia would, by the same approx- 
imation, match those of the Caribbean Sea. 

(10) Similar correspondences are also observed 
in many other regions of the Earth. This 
observation began to awaken scientific inter- 
est about sixty years ago, when Alfred 
Wegener, a professor at the University of 

(15) Hamburg, used it as a basis for formulating a 
revolutionary theory in geological science. 

According to Wegener, there was origi- 
nally only one continent or land mass, which 

he called Pangaea. Inasmuch as continental 


(20) masses are lighter than the base on which 


they rest, he reasoned, they must float on the 


substratum of igneous rock, known as sima, 
as ice floes float on the sea. Then why, he 
asked, might continents not be subject to 


(25) drifting? The rotation of the globe and other 


forces, he thought, had caused the cracking 
and, finally, the breaking apart of the origi- 
nal Pangaea, along an extensive line repre- 

sented today by the longitudinal submerged 


(30) mountain range in the center of the Atlantic. 


While Africa seems to have remained static, 
the Americas apparently drifted toward the 


west until they reached their present position 
after more than 100 million years. Although 


(35) the phenomenon seems fantastic, accus- 
tomed as we are to the concept of the rigid- 


ity and immobility of the continents, on the 
basis of the distance that separates them it 1s 


possible to calculate that the continental 
(40) drift would have been no greater than two 
inches per year. 


Ai mapa te latch NO A LS NNN AE BER A EN Ne tm mt Pt 
ob e affects 
vie s 


15. The primary purpose of the passage is to 


16. 


17. 





@ describe the relative speed of continental 
movement | 

predict the future configuration of the 
continents 

© refute a radical theory postulating conti- 
nental movement 

® describe the reasoning behind a geological 
theory 

© explain how to calculate the continental 
drift per year 


It can be inferred from the passage that evi- 
dence for continental drift has been provided 
by the 

® correspondences between coastal contours 
proof of an original solitary land mass 

© level of sima underlying the continents 

© immobility of the African continent 

© relative heaviness of the continental masses 


The passage presents information that would 

answer which of the following questions? 

®© In what ways do the coastlines of Africa 
and South America differ from one 
another? 

® How much lighter than the substratum of 
igneous rock below them are the continen- 
tal masses? 

© Is the rotation of the globe affecting the 
stability of the present day continental 
masses? 

© According to Wegener's theory, in what 
direction have the Americas tended to 
move? 

© How does Wegener's theory account for 
the apparent immobility of the African 
continent? 
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Questions 18-20 are based on the following passage. 


During the 1930s, National Association 
for the Advancement of Colored People 
(NAACP) attorneys Charles H. Houston, 

Line William Hastie, James M. Nabrit, Leon 

(5) Ransom, and Thurgood Marshall charted a 
legal strategy designed to end segregation in 
education. They developed a series of legal 
cases challenging segregation in graduate and 
professional schools. Houston believed that 

(10) the battle against segregation had to begin at 
the highest academic level in order to miti- 
gate fear of race mixing that could create 
even greater hostility and reluctance on the 
part of white judges. After establishing a 

(15) series of favorable legal precedents in higher 
education, NAACP attorneys planned to 
launch an all-out attack on the separate-but- 
equal doctrine in primary and secondary 
schools. The strategy proved successful. In 

(20) four major United States Supreme Court 
decisions precedents were established that 
would enable the NAACP to construct a 
solid legal foundation upon which the 
Brown case could rest: Missouri ex rel. 

(25) Gaines v. Canada, Registrar of the University 
of Missouri (1938); Sipuel v. Board of 
Regents of the University of Oklahoma (1948); 
McLaurin v. Oklahoma State Regents for 
Higher Education (1950); and Sweatt v. 

(30) Painter (1950). 

In the Oklahoma case, the Supreme Court 
held that the plaintiff was entitled to enroll 
in the University. The Oklahoma Regents 
responded by separating black and white stu- 

(35) dents in cafeterias and classrooms. The 1950 
McLaurin decision ruled that such internal 
separation was unconstitutional. In the 
Sweatt ruling, delivered on the same day, the 
Supreme Court held that the maintenance of 

(40) separate law schools for whites and blacks 
was unconstitutional. A year after Herman 
Sweatt entered the University of Texas law 
school, desegregation cases were filed in the 
states of Kansas, South Carolina, Virginia, 
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(45) and Delaware and in the District of 
Columbia asking the courts to apply the 
qualitative test of the Sweatt case to the 
elementary and secondary schools and to 
declare the separate-but-equal doctrine 

(50) invalid in the area of public education. 

The 1954 Brown v. Board of Education 
decision declared that a classification based 
solely on race violated the 14th Amendment 
to the United States Constitution. The 

(55) decision reversed the 1896 Plessy v. Ferguson 
ruling, which had established the separate- 
but-equal doctrine. The Brown decision 
more than any other case launched the 
“equalitarian revolution” in American 

(60) jurisprudence and signalled the emerging 
primacy of equality as a guide to constitu- 
tional decisions; nevertheless, the decision 
did not end state sanctioned segregation. 
Indeed, the second Brown decision, known 

(65) as Brown IT and delivered a year later, played 
a decisive role in limiting the effectiveness 
and impact of the 1954 case by providing 
southern states with the opportunity to delay 
the implementation of desegregation. 


18. According to the passage, Houston aimed his 


legislative challenge at the graduate and pro- 

fessional school level on the basis of the 

assumption that 

@ the greatest inequities existed at the high- 
est academic and professional levels 

the separate-but-equal doctrine applied 
solely to the highest academic levels 

© there were clear precedents for reform in 
existence at the graduate school level 

© the judiciary would feel less apprehension 
at desegregation on the graduate level 

© the consequences of desegregation would 
become immediately apparent at the 
graduate school level 


19. Which of the following statements is most 
compatible with the principles embodied in 
Plessy v. Ferguson as described in the passage? 
@ Internal separation of whites and blacks 
within a given school is unconstitutional, 

Whites and blacks may be educated in 
separate schools so long as they offer 
comparable facilities. 

© The maintenance of separate professional 
schools for blacks and whites is 
unconstitutional. 

© The separate-but-equal doctrine is 
inapplicable to the realm of private 
education. 

© Blacks may be educated in schools with 
whites whenever the blacks and whites 
have equal institutions. 


20. The aspect of Houston’s work most exten- 
sively discussed in the passage is its 
® psychological canniness 
judicial complexity 
© fundamental efficiency 
® radical intellectualism 
© exaggerated idealism 
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me _ Section 5 Quantitative Ability 


BERSE AEAT ES ATRL STAN ERE ERE IFAR POPIO IE REI EERE T 









a In. ea 
You are to comp 
= The « correct tans 1 


1 7, there a are two o quantities—Quantity A and Quantity B, l 
je , ti seg consideration any additional information given. 


he 








Quantity A Quantity B In 9 years, Katie will be 4 times 
as old as she is now. 
j| _Q)8 _9 9 
Bis iy uantity A ntity B 
0 
i y The number of 20 
Quantity A Quantity B years until Katie 
will be 8 times as old 
2 a" (a)(a>)(a*) as she is now. 
Te ENESE EIEEE EEE E = 
The price of a large pizza is 30 % ii Quantity B 


more than the price of a small pizza. 
The area of an 


6. The area of an 


uantity A uantity B equilateral triangle isosceles right 
i Í iangle whose 
5. The price of a The price of whose sides are 6 tr jw are 6 


large pizza when a small pizza. 


it is on sale for 


30% off. 


ene 
A bag contains four slips of paper, two of which 
have the number | written on them and two of 
which have the number —1 on them. Two of the 
slips are chosen at random. 





Quantity A Quantity B 
AA 7. The probability The probability 
that the product of that the product of 
: the two numbers the two numbers 
Quantity A Quantity B chosen is —1 chosen in 1 


4. The average 50. 
(arithmetic mean) 


of a, b, c d, e, f and g. 
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8. John bought a $100 DVD player on sale at 


8% off. How much did he pay including 8% 
sales tax? 

® $84.64 

® $92.00 

© $96.48 

® $99.36 

© $100.00 


The sum of the lengths of all the edges of a 
cube is 3 feet. What is the volume, in cubic 
feet, of the cube? 


1 


T 


co | — 


y ooo 
N 





. Mary read from the top of page 10 to the 
bottom of page 24 in 30 minutes, At this rate, 
how long, in minutes, will it take her to read 
from the top of page 25 to the bottom of 


page 50? 


11. 


12. 


13. 


For how many positive integers m < 100 is 
(m —5)(m— 45) positive? 

@ 45 

® 50 

© 58 

© 59 

© 60 


The magazine Modern Crafts published the 
instructions for making a circular mosaic 
whose diameter is 20 centimeters. Geraldine 
wants to use tiles of the same size as those 
listed in the magazine article to make a 
larger mosaic—one that is 30 centimeters in 
diameter. To have the correct number of tiles 
for her mosaic, by what factor must she 
multiply the number of tiles that were listed 
in the magazine’s directions? 

© 2.25 

2.00 


© 1.50 
®© 1.44 
© 0.67 





Every year between 70% and 85% of the 
students at Central High School attend the 
homecoming rally. If one year 1435 students 
attended the rally, which of the following 
could have been the number of students at 


Central High School that year? 
Indicate all possible numbers of students. 


1675 
1775 
1875 
[Ð] 1975 
[E] 2075 





i ana mia Agroma re e 


Questions 14—16 refer to the following graphs. 


College Enrollment, by Age and Gender: 
1975 and 1995 






Female, less 
than 25 

years old 
32% 


Male, less hls 


Female, 25 
years old 
and over 






Male, 25 o 
years old 14% 
and over 
19% 1975 
Male, less Female, less 
than 25 i than 25 
years old years old 
28% 31% 


die 25 Female, 25 
ale, iso 
years old and over 


and over 
17% 


1995 


Source: U.S. Bureau of the Census, Current Population Survey. 





14. If there were 10,000,000 college students in 
1975, how many more male students were 
there than female students? 


aes 


15. In 1975 what percent of female college 
students were at least 25 years old? 


®© 14% 
® 30% 
© 45% 
®© 69% 
© 76% 


16, 


17. 
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If the total number of students enrolled in 
college was 40% higher in 1995 than in 
1975, what is the ratio of the number of 
male students in 1995 to the number 

of male students in 1975? 


@® 5:6 
® 6:7 
© 7:6 
© 6:5 
© 7:5 





Eric can address 40 envelopes per hour. 
At this rate, how many envelopes can he 
address in 99 minutes? 





18. 


At Florence Pizza, the only slices of pizza 
available are plain and pepperoni, which cost 
$1.50 and $2.00, respectively. Small, medium, 
and large cups of soda cost $1.00, $1.50, and 
$1.75, respectively. Which of the following 
could be the total cost of two slices of pizza 
and two sodas? 


Indicate all such costs. 
[A] $5.00 
$5.25 
$6.00 
[D] $6.25 
$7.00 
$7.25 
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19. In a normal distribution, 68% of the scores 20. If x + y= 10, and xy = 20, what is the value [ES ae 
lie within one standard deviation of the mean. i. ds 
If the SAT scores of all the high school juniors of a ü y ene ca” i Gas , 
in Center City followed a normal distribution pie A RTA ‘ f ` EPERE, 
with a mean of 500 and a standard deviation © — ALIN OW H RE Y a 
of 100, and if 10,200 students scored between 20 
400 and 500, approximately how many stu- , , 
dents scored above 600? ® i Section 1—Analytical Writing 
®© 2,400 15 | There are no “correct answers” to this section. 
| 4,800 1 , 
fi © 5,100 © To _ | Section 2—Verbal Reasoning 
4 ,200 | 
H ea a ots 6. D, E 11. A, E 16. C 
4 ® > 2. B, E 7. D 12. C, D 17.A,C 
| 3. A, C 8. E 13. B, F 18. E 
i ©2 4. B, D 9, E 14. B, D 19. B 
5.C, E 10. C 15. A, E, G 20. D 


Note: The letters in brackets following the Quantitative Ability answers in Sections 3 and 5 refer 
to the sections of Chapter 11 in which you can find the information you need to answer the 
questions. For example, 3. D [J] means that the answer to question 3 is D, and that the solution 
| requires information found in Section 11-J: Triangles. Also, 15. B [10] means that the answer 

| | to question 15 is B and is based on information in Chapter 10: Data Interpretation. 
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Section 3—Quantitative Ability 


| 1. D [A] 6. A [B] 11. 2/9 [O] 16. 49 [10] 
2. D [B, C] 7. C [K, L] 12. D [0] 17. D [G, J] 
3. D [J] 8. C [B] 13. 94 [E] 18. E [A] 
| 4. B [G] 9. B [D] 14. A, B, C, D [10] 19. B [L] 

: 5. A [J, L] 10. C [C, D] 15. E [10] 20. 3/5 [C] 


Section 4—Verbal Reasoning 


| I.C, D 6. C, D 11. B, E 16. A 
| 2.A,D 7. D 12. B, D 17. D 
3 3. B, F 8 C 13. A, D 18. D 
| 4,A,C 9B 14. B, F 19. B 
: 5. AE 10. A 15.D 20. A 
av : at 
= : Section 5—Quantitative Ability tn 
2 o| LATA 6. B [J] 11. D [A, G] 16. C [10] ki 
E- | 3. B [C] 8. D [C] o 13. B, C, D [C, H] 18. A, C, D, E, F [A] “cy 
5 14. 800,000 [10] 19. B [D] = 
= 4. A [E, L] 9AM , = 
= 15. B [10] 20. D [G] 


5. A [H] 10.52 [0] 
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Section 1—Analytical Writing 


There are no “correct answers” to this section. 


Section 2—Verbal Reasoning 


1. (D)(E) Note the two key phrases “Given the human tendency to suspect and 
disbelieve in” and “it is unsurprising that.” People who view the unconscious 
with suspicion or disbelieve in it are as a consequence likely to deny or gainsay 
(contradict) its effect on human interactions. 


2. (B)(E) In contrast to his reputation, the author is not markedly taciturn 
(uncommunicative; disinclined to talk). In fact, he seems inclined to talk. 
In other words, he is not at all averse from or opposed to conversation. 


3. (A)(C) To call a country “the land of the free” while allowing the institution 
of slavery to exist struck Mrs. Trollope as evidence of Aypocrisy or sanctimo- 
niousness (the act of making a false display of righteousness or piety). 


4. (B)(D) The key word here is “passionate.” Paul finds himself attracted to a 
woman who is ardent (fervent; keen) and wholehearted (fully enthusiastic) 


about her likes and dislikes. 


5. (C)(E) Soap operas and situation comedies are derivative of contemporary 
culture: they take their elements from that culture. Therefore, they serve as 
evidence or indices (signs, indications) of what is going on in that culture; they 
both point to and point up the social attitudes and values they portray. 

Note that the soap operas and comedies here cannot be determinants of our 
society's attitudes and values: they derive from these attitudes and values; they 
do not determine them. | 


6. (D)(E) Whatever word or phrase you choose here must apply equally well 
both to slander and to counterfeit money. People who would not make up 
a slanderous statement circulate or spread slander by passing it on. So too 
people who would not coin or make counterfeit money circulate or spread 
around counterfeit money by passing it on. l o 
Note how the extended metaphor here influences the writer's choice of 
words. 


7. (D) The author cites Meredith’s intelligence (brilliance) and his splendor of 
language (/inguistic grandeur). | 
8. (E) Rather than refuting the claim, the author clearly acknowledges 
Meredith's inability to evoke the reader’s sympathy. 
Choice A is incorrect. From the start the author points out how Meredith 
leaves readers cold. 
Choice B is incorrect. The author reiterates Meredith’s virtues, citing mus- 
cular intelligence and literary merit. | 
Choice C is incorrect. The author quotes several such imagined criticisms. 
Choice D is incorrect. The author indicates that if readers choose to avoid 


dealing with Meredith they shall be doing a disservice to the cause of ctiticism. 


Only Choice E remains. It is the correct answer. 
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< nowhere states what disturbs the'gas: > 





9. (E) Speaking of the “challenge and excitement of the critical problem as 
such, the author clearly finds the prospect of appraising Meredith criticall 
to be stirring and invigorating. ’ 

10. (C) The author wishes us to be able to recognize the good qualities of 
Meredith's work while at the same time we continue to find it personally 
unsympathetic. Thus, she would agree that criticism should enable us to 
appreciate the virtues of works we dislike. 

Choices A, B, and E are unsupported by the passage. 

Choice D is incorrect. While the author wishes the reader to be aware of 
Meredith's excellences, she does not suggest that the reader should ignore 
those qualities in Meredith that make his work unsympathetic. Rather, she 
wishes the reader to come to appreciate the very ambivalence of his critical 
response. 

11. (A)(E) The off-Broadway and Broadway theatres are contrasted here. The 
former has manifested or shown a talent for improvisation, extemporaneous 
or spontaneous performance. The latter has manifested no such talent for 
spontaneity. 

Note the use of whereas to establish the contrast. 


12. (C)(D) People had complimented her for her fluency or eloquence; it was 
therefore surprising that she proved inarticulate or tongue-tied at her 
inauguration. | 

Note the use of although and surprisingly to signal the contrast. 

13. (B)(F) The filmmakers wish neither to reject nor to vitiate (impair; weaken) a 
strong sense of place. Instead, they take pains to impart (communicate; con- 
vey) a strong sense of the places they film as well as of the characters they 
film. Thus, their films become portraits of the spaces their characters inhabit. 


14. (B)(D) The key phrase here is “they remained the dominant viol size.” The 
text is discussing changes over time in the popularity of different sizes of bass 
viols. Before 1600, larger consort bass viols were in fashion. After 1600, the 
larger consort bass viols were displaced by the smaller division viols. The divi- 
sion viols continued to be popular until some time in the 1700s, when they 


went out of fashion. 

15. (A)(E)(G) Particles have no need to be wound up because the property of | 
spinning (rotation) is built into their makeup: it is intrinsic. That is the signifi- 
cant difference between the spinning of particles and the spinning of tops. 

16. (C) To the author the concept is both simple and traditional, dating as it 


does from Newton's time. 
17. (A)(C) Question A is answerable on the basis of the passage. As the area's 
density increases, its gravitational field increases in strength. Likewise, 
Question C is answerable on the basis of the passage. The end result of the 
process is the formation of a gravitationally bound object, a newbor D Star, 
Remember, you must have selected both A and C to receive credit for this 
question. Taa 


Question B is not answerable on the basis of the passage. The passag e 
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18. 


19. 


20. 


(E) The passage compares the Quechua empire to a mandala because “it was 
divided into four parts.” Thus, a mandala is most likely a “figure composed of 
four divisions.” 


(B) The author refers to the Quechua as existing in “a state of unremitting 
anxiety, which could not be resolved by action” and which the Quechua could 
only deal with by looking into himself and struggling with the depths of his 
own psyche. This suggests that the Quechua world was highly introspective. 
(D) Both the unremitting anxiety of Quechua life and the recurring harvest 
failures that brought starvation to millions illustrate the harshness and frustra- 
tion of Quechua existence. | | 


Section 3—Quantitative Ability 


Two asterisks (**) indicate an alternative method of solving. 


l. 


(D) Use TACTIC 4, Chapter 9. Could m and n be equal? Sure, if each is 5. 
Eliminate Choices A and B. Must they be equal? No, not if m = 1 and n = 25. 
Eliminate Choice C, as well. Neither quantity is always greater, and the two 
quantities are not always equal (D). 


2 662 


. (D) Since 3 66 3 %, which is clearly more than 65%, it appears that 


Quantity B is greater. Be careful! That would be true if a were positive, but 
no restrictions are placed on a. If a = 0, the columns are equal; if a is nega- 
tive, Quantity A is greater. Neither quantity is always greater, and the two 
quantities are not always equal (D). | 

"Use TACTIC 1, Chapter 9. Just let æ = 0, and then let a= 1. 


. (D) Use TACTIC 4, Chapter 9. Could the quantities be equal? Could 


c= 5? Sure, if this is a 3-4-5 right triangle. Must c = 5? No; if the triangle is 
not a right triangle, c could be less than or more than 5. 





4 


Neither quantity is always greater, and the quantities are not always equal (D). 
(Note: Since the figure may not be drawn to scale, do not assume that the 


triangle has a right angle.) 


(B) You dont have to solve for a and b. If a— b> a+ b, then bis negative 
and Quantity B is greater. m i 
**You could solve. Adding the two equations yields 24 = 49 => a= 24.5 > 





. , 4 
8. (C) If there are x seats on each bus, then the group is using 5 (34) = 3% 


5. (A) Since in the given figure OA and OB are radii, each is equal to 5. With 


no restrictions on x, AB could be any positive number less than 10; and the 
larger x is, the larger AB is. 


If x were 90, AB would be 5 J2 , but we are told that x > 90, so 


AB > 5 V2 > 7. 
A 5/2 
XQ j 
CBS 


13 
17 


5 | | 
6. (A) Quantity B = (2) = (0)? = æ. Since 0 < x< 1, 25 < x, 


7. (C) In Figure 1, since the radius of each circle is 3, the area of each circle is 


97, and the total area of the four circles is 367. In Figure 2, the radius of each 
circle is 2, and so the area of each circle is 47%, and the total area of the nine 
circles is 367. Since the area of both squares is 127 = 144, and the area of 
both white regions is 367, the areas of both shaded regions is 144 — 36n. 
The quantities are equal (C). 

12 


3 3/12 9 l 
seats. After z of them get off, 4 them, or (22 3 = 5x remain. 
What fraction of the 2x seats on the two buses are now being used? 
9 9 
ee eee 
2x 2 10 


**To avoid the algebra, assume there are 20 seats on each bus. At the 
beginning, the group is using 48 of the 60 seats on the three buses. When 


36 9 
12 people left, the 36 remaining people used 40 7 10 of the 40 seats on 


two buses. 


9. (B) Since d divisions each have t teams, multiply to get dt teams; and since 


each team has p players, multiply the number of teams (d#) by p to get the 


total number of players: dtp. -` 
**Use TACTIC 2, Chapter 8. Pick three easy-to-use numbers for 4, d, and 
p. Assume that there are 2 divisions, each consisting of 4 teams, so, there os 
2x4=8 teams. Then assume that each team has 10 p layers, for a total 5 
8x | 4. the-choices. Which one is equal to 80 when 








8 x 10 = 80 players. Now check the-ct 
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10. 


11. 


12; 


13. 


_ B,and C. Try Choices D or E. Choice E, 94; works. ° 


l 
(C) Since, in 1990, 2p pounds of potatoes cost 54 dollars, p pounds cost 


half as much: =(54) = zd This is 
which represents a decrease of 75%. 

**In this type of problem it is often easier to use TACTIC 2, Chapter 8. 
Assume that 1 pound of potatoes cost $100 in 1980. Then in 1990, 2 pounds 
cost $50, so 1 pound cost $25. This is a decrease of $75 in the cost of 
1 pound of potatoes, and 


2 
4 


, or 25%, as much as the cost in 1980, 


% decrease = actual decrease x 100% = wes x 100% = 75%. 
original amount 100 


2 
— There are nine positive integers less than 10: 1, 2, ... , 9. For which of 


9 


. 9 
them is — > x? 
x 


Only 1 and 2: - > l and Z > 2. When x= 3, 2 = x, and for all the others 


2 < x. The probability is A 
(D) If Jason were really unlucky, what could go wrong in his attempt to get 
one marble of each color? Well, his first nine picks might yield five blue 
marbles and four white ones. But then the tenth marble would be red, and 
now he would have at least one of each color. The answer is 10. 


94 If a represents Jordan's average after 5 tests, then he has earned a total of 
5a points [TACTIC E1]. A grade of 70 on the sixth test will lower his average 
4 points to a — 4. Therefore, 
5a+70 ee 
a—4= ae = 6(a — 4) = 5a + 70 > 
6a — 24 = 5a + 70 = 6a = 5a + 94 => a = 94. 


**Assume Jordan's average is a because he earned a on each of his first 
5 tests. Since after getting a 70 on his sixth test his average will be a -— 4, 
the deviation on each of the first 5 tests is 4, for a total deviation above the 
average of 20 points. So, the total deviation below must also be 20 [KEY 
FACT E3]. Therefore, 70 is 20 less than the new average of a — 4: 

70 = (a — á) - 20 > a = 94. 

**Use TACTIC 1, Chapter 8: backsolve. Start with Choice C, 86. If his 

5-test average was 90, he had 450 points and a 70 on the sixth test would 


give him a total of 520 points, and an average of 520 + 6 = 86.666. So, the 


70 lowered his average 3.333 points. That’s not enough. Eliminate Choices A, 








14. (A)(B)(C)(D) 

(A) In 1991, more than 50% of the adults whose highest degree was at 
least a bachelor's degree participated in adult education, whereas those whose 
highest educational attainment was a high school diploma or GED (high 
school equivalency diploma) fewer than 25% participated. (A is true.) 

(B) From 1991 to 1995, among those adults whose highest educational 
attainment was grades 9-12, without earning a high school diploma, the rate 
of participation in adult education increased from about 15% to 23%, an 
increase of about 50%. None of the other groups had nearly that great 
an increase. (B is true.) 

(C) Since the population of the country grew between 1991 and 1995, 
and the rate of participation in adult education programs increased in every 
category, the total number of people participating had to increase. (C is true.) 

(D) From 1991 to 1995 the rate of participation in adult education for 
those who had attained at least a bachelor’s degree increased from about 52% 


to 58%, the least increase of any group on both an absolute and percent basis. 


(D is true.) 

(E) Without knowing how many adults have earned a college degree and 
how many have attended some college without earning a college degree, it is 
impossible to make this conclusion. For example, 50% of 100,000,000 is 
much more than 585 of 50,000,000. (E is false.) 


15. (E) 50% of 100,000,000 = 50,000,000; 20% of 40,000,000 8,000,000. 
50,000,000:8,000,000 = 50:8 = 6.25:1, which is closest to choice E, 6:1. 


16. (49) Assume that there were 1,000 adults in the workforce. Then 80 were 
unemployed and 920 were employed. Since 50% of the employed adults and 
40% of the unemployed adults participated in adult education, the number 
of participants was 50% of 920 + 40% of 80 = 460 + 32 = 492. 


492 49.2 
So, the rate of participation was 7000 > 700 7 49.2% . 


Rounded to the nearest whole percent, the answer is 49. 
17. (D) 


10 


By the Pythagorean theorem, | 


and since the area is 20, 5 ab= 20 = ab= 40. 
PE ay Bee ate, 2ab+ b= (a = b”) + 2ab. T o r 
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18. (E) To find the average of three numbers, divide their sum by 3: 


330 4 360 , 390 
3 


. Now use the distributive law and divide each term in the 


30 60 90 
numerator by 3: = + 7 + L = 37) 4 3°? + 3°, 


19. (B) In the given figure, the diameters of the four small semicircles are 2, 4, 
6, and 8, so the diameter of the large semicircle is 2 + 4 + 6 + 8 = 20, and its 
radius is 10. The perimeter of the shaded region is the sum of the circumfer- 
ences of all five semicircles. Since the circumference of a semicircle is n times 
its radius, the perimeter is n + 27% + 30 + 4n + 10% = 207. 


20. : 4+ 25%(a) = 1.252, and b- 25%(8 = 0.758. 


So, 1.254 = .756, and ; 5 P : 
Tf after increasing a and decreasing $ the results are equal, a must be 
smaller than 6. So, the ratio of a to b must be less than 1. Eliminate Choices C, 
D, and E. Now, either test Choices A and B or just guess. To test Choice B, 
pick two numbers in the ratio of 3 to 4—30 and 40, for example. Then, 


30 increased by 25% is 37.5, and 40 decreased by 25% is 30. The results 


are not equal, so eliminate Choice B. The answer is 2 (50 decreased by 


5 
25% is 37.5.) 


Section 4—Verbal Reasoning 


1. (C)(D) The key phrase here is “his extravagance and his free-spending 
lifestyle.” Ironically is an implicit contrast signal: it indicates that you are 
looking for an antonym or near-antonym to extravagance. The mayor prac- 
tices extravagance but preaches thrift, that is, economy (financial prudence) or 
austerity (strict economy; restraint). 


2. (A)(D) Working on commission, the portrait painter seeks proper recompense 
or remuneration (payment or reward for services) for undertaking the job. 


3. (B)(F) Stripped of descriptive phrases, the sentence simply states that jazz 
would spawn or generate (give rise to) an industry. Note that the verb spawn 
occurs here with a secondary meaning. 


4. (A)(C) Several clues suggest that this brief essay is an abridgment or synops!s 
of more extensive critiques (“arguments rehearsed in much more detail else- 
where”). Thus, it can be described as a condensed (shortened) or synoptic 
(concise; summary) version. | | 


5. (A)(E) If Mrs. Woolf combines both radical and non-radical elements in her 


fictions, then she presents an anomalous (unusual; not fitting into a common 
_ or familiar pattern) or curious (highly unusual) image. Here curious oCcUts. 


io € Pye A, 
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12, 


13. 





-> Particular cause for delight if her new "e! 
;- Stotcal (impassive; unemotional): in 
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with its secondary meaning (arousin 


l lary | g interest or curiosity) rather than with its 
primary meaning (inquisitive). 


- (C)(D) The key phrase here is “move on.” If editors have to travel from firm 


to firm to succeed in their field, then publishing can be classified as an itiner- 
ant or mobile profession, a profession marked by traveling. 


(D) Immediately before quoting Praz, the author states that the general view 
of Shelley depicts her as “a transparent medium through which passed the 
ideas of those around her.” The quotation from Praz provides an excellent 
example of this particular point of view. 

To answer this question correctly, you do not need to read the passage in its 


entirety. Quickly scroll through the passage, scanning for the name Praz; read 
only the context in which it appears. 


. (C) The opening sentence points out that Shelley herself acknowledged the 


influence of her unplanned immersion in the scientific and literary revolutions 
of her time. Clearly, the author of the passage concedes this as true of Shelley. 


. (B) The concluding paragraph distinguishes Frankenstein from the other 


overreachers in his desire not to extend his own life but to impart life to 
another (by creating his monster). Thus, his purpose is atypical of the tradi- 
tional overreacher. 

To say that someone parts from the traditional figure of the overreacher is to 
say that he differs from it. Thus, to answer this question quickly, scan the pas- 
sage looking for overreacher and different (or their synonyms). 


(A) Clearly religious ideas and concepts do not obviate (hinder), preclude 
(rule out), or deny the practice of medicine and delivery of health care. 
Neither do they reiterate (repeat) the practice of medicine. However, religious 
ideas and concepts do inform (pervade; permeate, with obvious effect) medical 
practices. i 
(B)(E) The embittered benefactor thinks of them as ingrates (ungrateful per- 
sons) because they do not thank him sufficiently for his generosity. He does 
not think of them as misers (hoarders of wealth): although they are stingy in 
expressing thanks, they are extravagant in spending money, that is, being 
“wasteful of his largesse.” He certainly does not think of them as prigs (self- 
righteous fuss-budgets): the specific attribute he resents in them is ingratitude, 
not self-righteousness, or exaggerated propriety. E 
(B)(D) The physicists have had good reason to believe in the principle 
because it has survived rigorous or strict tests. These tests have established 
roved) that the principle is accurate. 
j NE ES DET supports the first, explaining why the physi- 
cists have had reason to be confident in the principle. OET 
knack or talent for getting people to do things tor 
te a barrei her new friends were assiduous (diligent) in finding 


new ways to meet her needs. 


Note that it is useful to focus first on the second a paire ( sae 
question. The key phrase here is “to her del come The aS: T 
-f her new fielids proved dilatory (tardy; slow) or 
ling new ways to meet her needs. 
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14. (B)(F) The presence of inconsistencies (discrepancies; contradictions) in 
someone's story would warrant (justify) some incredulity (disbelief) on any- 
one’s part. Even someone who was not a skeptic (person who maintains a 
doubting attitude) would be justified in doubting such a tale. 


15. (D) The author takes the reader through Wegener’s reasoning step by step, 
describing what led Wegener to reach his conclusions. 


16. (A) Since the existence of the correspondences between the various coastal 
contours was used by Wegener as a basis for formulating his theory of conti- 
nental drift, it can be inferred that the correspondences provide evidence for 
the theory. 

Choice B is incorrect. The passage does not indicate that Pangaeas exis- 
tence has been proved. 

Choice C is incorrect. It is the relative heaviness of sima, not the level or 
depth of sima, that suggested the possibility of the lighter continents drifting. 

Choice D is incorrect. Mobility rather than immobility would provide evi- 
dence for continental drift. 

Choice E is incorrect. The continents are lighter than the underlying sima. 


17. (D) Choice D is answerable on the basis of the passage. The next-to-the-last 
sentence of the second paragraph states that the Americas “apparently drifted 
toward the west.” 


18. (D) Houston believed that the battle had to begin at the graduate level “to 
mitigate fear” (relieve apprehension) of race-mixing and miscegenation that 
might otherwise have caused the judges to rule against the NAACP-sponsored 
complaints. 


19. (B) The separate-but-equal doctrine established by Plessy v. — allows 


the existence of racially segregated schools. 


20. (A) In assessing the possible effects on judges of race-mixing in the lower 
grades, Houston was psychologically canny, shrewd in seeing potential dangers 
and in figuring strategies to avoid these dangers. 


Section 5—Quantitative Ability 


Two asterisks (**) indicate an alternative method of solving. 


1. (A) Quantity A is positive and Quantity B is negative. So, Quantity A 


is greater. 
2. (C) 
Quantity A: Since (a?) (a?) = (a!8), and since a > 0, Va =a 
Quantity B: (a? (aP (af) = a24 = 49, 
The quantities are equal. 


3. (B) Assume that the price of a small pizza is $10; then the price of a large 
pizza is $10 + 0.30($10) = $10 + $3 = $13. 
On sale 4 at 30% off, a large pizza costs 30% less than $13. 
g S i $13- 0 30($13) = $13. - $3. 90 = $9. 10 
: Q Quay B: is $10, and Ht Quan A Ai is $9: 10.. 
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4, (A) There is not enough information 

, b, c, d, e, f and g, but they 

of the seven angles is 360° 
greater. 


provided to determine the values of 
are irrelevant. Since the sum of the measures 
, their average is 360° + 7 = 51.4° Quantity A is 


5. (A) If x represents Katie’s age now, then in 9 years she will be x + 9, and 
x +9 = 4x. Therefore, 9 = 3x, and x = 3. So, Katie is now 3 and will be j 
8 times as old as she is now when she is 24, which will happen in 21 years 
Quantity A is greater. | 
6. (B) 


As Te 


Quantity A: If /is the height of equilateral triangle ABC, then by the 
Pythagorean theorem 3? + /? = 6? => #7 = 27 => h = 343 . So the area of 


Ji 
triangle ABC is A = z Oh = 50643) = 9/3 = 15.59. 
Quantity B: 


| = l 
The area of isosceles triangle PQR is 76) (6) = 18. 


7. (A) The simplest solution is to notice that if a 1 is chosen first, of the 
remaining three slips, two of them have —1 on them and one of them has 
l on it. So there are 2 chances in 3 that the second number will be -1 and 
the product will be —1. Similarly, if a —1 is chosen first, there are 2 chances 


in 3 that the Ei number will be 1 and, again, the product will be —1. 


1 
Quantity A is 5 and Quantity B is 7 3 


8. (D) Since 8% of 100 is 8, John saved $8, and thus paid $92 for the DVD 


player. He then had to pay 8% sales tax on the $92: 
0.08 x 92 = 7.36, so the total cost was s $92 + $7.36 = $99.36. 
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10. 


11. 


12. 


13. 


14. 


15. 


. (A) 


pid 


A cube has 12 edges. (In the diagram, each shaded square base has 4 edges, 
and there are 4 edges connecting the two bases.) So, we have that 


1 
12e= 3 > e= -. 
4 


3 
Therefore, V= e? = (+) = | cubic feer. 
4 64 
52 How many pages did Mary read in 30 minutes? Since Mary started on 
page 10, she read the first 24 pages, except pages 1-9: She read 24 - 9 = 15 
pages. So she read at the rate of 15 pages every 30 minutes, or 1 page every 
2 minutes. Similarly, if Mary reads pages 25 through 50, she will read 
50 - 24 = 26 pages. At the rate of 1 page every 2 minutes it will take her 
52 minutes to read 26 pages. | 


(D) If (m -— 5)(m -— 45) is positive, either both factors are positive or both 
factors are negative. If (m — 5) is negative, m must be less than 5, so m could 
be 1, 2, 3, or 4 (4 values). For (m — 45) to be positive, m must be greater than 
45, so m could be 46, 47,... . 100 (55 values). The answer is 59. 


(A) Since the diameters of the two mosaics are 30 and 20, the radii are 
15 and 10, respectively. So the area of the larger mosaic is ™(15)? = 2257, 
whereas the area of the smaller mosaic is (10)? = 1007. So the area of the 
larger mosaic is 2.25 times the area of the smaller mosaic, and hence will 
require 2.25 times as many tiles. 


(B)(C)(D) Let S= the number of students at Central High School that year. 
If 70% of the students attended the rally, then 0.70S = 1,435, and so 

S = 1,435 = 0.70 = 2,050. 
If 85% of the students attended the rally, then 0.85S = 1,435, and so 

S = 1,435 + 0.85 = 1,688. | E 
So, S must satisfy the inequality 1,688 < S < 2,050. 


800,000 From the top graph, we see that in 1975, 54% (35% + 19%) of all 
college students were male, and the other 46% were female. So there were 
5,400,000 males and 4,600,000 females — a difference of 800,000. 


(B) In 1975, of every 100 college students, 46 were female — 32 of whom 
were less than 25 years old, and 14 of whom were 25. years old and over. 
So, 14 of every 46 female students were at least 25 years old. Finally, . 

14 | 


14 _ 30 = 30%. 
46 : j 
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16. (C) From the two graphs, we see that in 1 975 54% (35% + 19%) of all 


FA 


18. 


19, 





college students were male, whereas in 1995 the corresponding figure was 
45% (28% + 17%). For simplicity, assume that there were 100 college 
students in 1975, 54 of whom were male. Then in 1995, there were 140 
college students, 63 of whom were male (45% of 140 = 63). So the ratio of 
the number of male students in 1995 to the number of male students in 


1975 is 63:54 = 7:6. 


66 Let x represent the number of envelopes Eric can address in 99 minutes 
and set up a proportion: 


40 envelopes _ 40 envelopes _ 2 envelopes _ x envelopes 
1 hour 60 minutes 3 minutes 99 minutes > 


2 x 99 = 3x => 198 = 3x=> x= 66 


(A)(C)(D)(E)(F) Start with the least expensive option: 2 regular slices and 

2 small sodas. 

e This option costs $5.00. (A is true.) 

e Changing anything would add at least 50 cents to the cost so $5.25 is 
not possible. (B is false.) 

° Increasing two items by 50 cents each—say, buying 2 medium sodas 
instead of 2 small sodas—brings the cost to $6.00. (C is true.) 

e Now replacing a medium soda with a large soda adds 25 cents, so $6.25 is 
also possible. (D is true.) 

* 2 pepperoni slices and 2 medium sodas cost $7.00. (E is true.) 

* Replacing one of those medium sodas with a large soda adds 25 cents, 
so $7.25 is possible, too. (F is true.) 


(B) Since a normal distribution is symmetric about the mean, and since in a 
normal distribution 68% of the scores are within one standard deviation of 
the mean, 34% are within one standard deviation below the mean and 34% 
are within one standard deviation above the mean. The other 32% are more 
than one standard deviation from the mean, 16% are more than one standard 
deviation below the mean, and 16% are more than one standard deviation 
above the mean. 

So 16% score below 400, 34% between 400 and 500, 34% between 


500 and 600, and 16% above 600. Set up a proportion. 
number of students _ 10,200 _ x _, 16X10,200 _ x= x= 4,800. 





percent of tot 34 16 34 
+ 10 1 
I y J Y A 
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i How to Use the CD-ROM 


The software is not installed on your computer; it runs directly from the CD-ROM. 
Barron’s CD-ROM includes an “autorun” feature that automatically launches the 
application when the CD is inserted into the CD-ROM drive. In the unlikely event that 
the autorun feature is disabled, follow the manual launching instructions below. 


Windows® 

Insert the CD-ROM and the program should launch automatically. If the software does 
not launch automatically, follow the steps below. 

14. Click on the Start button and choose “My Computer.” 

2. Double-click on the CD-ROM drive, which will be named GRE. 

3. Double-click GRE.exe application to launch the program. 


z 
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Macintosh® 

1. Insert the CD-ROM. 

2. Double-click the CD-ROM icon. 

3. Double-click the GRE icon to start the program. 
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Athlon 64 2800+ or faster processor 1.33GHz or faster processor. AMD Athlon 64 2800+ 

(or equivalent). Memory: 256MB of RAM. or faster processor (or equivalent). 
Memory: 128MB of RAM. Graphics Memory: 128MB. Memory: 512MB of RAM. 
Graphics Memory: 128MB. Platforms: Graphics Memory: 428MB. 
Platforms: Mac OS X 10.6, Mac OS X 10.5, Platforms: : 
Windows 7, Windows Vista®, Mac OS X 10.4 (Intel). Red Hat® Enterprise Linux (RHEL) 5 | 
Windows XP, Windows Server® 2008, or later, openSUSE® 11 or later, | 
Windows Server 2003. Ubuntu 9.10 or later. | 


Solaris: Solaris™ 10. 


BARRON’S LICENSING AGREEMENT/DISCLAIMER OF WARRANTY : 
For books including one or more Audio CDs and/or CD-ROMs 


1. Ownership of Rights. The disc(s) in the plastic sleeve was/were created for Barron’s Educational Series, INC., | 
and the editorial contents therein remain the intellectual property of Barron’s. Users may not reproduce the disc(s) 
authorize or permit the disc(s) reproduction, transmit the disc(s), or permit an j j i ! 

' ' ortio for : 
any purpose whatsoever. y portion thereof to be transmitted | 


9. License. Barron’s hereby grants to the consumer of this product the limited li al 

apg ae icense to use same solely for person 
use. Any other use shall be in violation of Barron's rights to the aforesaid intellectual property and in mature 
Barron’s copyright interest in such disc(s). 


3. Limited Warranty: Disclaimer of implied Warranties. If the disc(s) fail(s) to function i j i 
A ve tion rrons 

sole liability to any purchaser or user shall be limited to refunding the so paid for cine on i packs en 

Barron’s makes no other warranties, express or implied, with respect to the disc(s). Barron’s s a p disclaims ary 

warranty of fitness for a particular purpose or of merchantability. pacca an 

4. Consequential Damages. Barron’s shall not be liable under aR ean oe as re in pdf ET Saas RE, Kaplan, Barron's, Princeton here: 

or consequential damages resulting from the purchase or use of the disc(s). nels srAb- SBHiTTIbad.b dg¢pot.com 





